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ABSTRACT
The red  rot of su g a rcan e , cau se d  by P hysalospora  tu cu m an en sis  S p e g . ,
has been  under in v es tig a tio n  s in c e  th e  f irs t d e sc rip tio n  of th e  con id ia l
s ta g e  made by W ent in  Java , in  1893. U n c e rta in tie s  s t i l l  e x is t  w ith
re sp e c t to  th e  developm ent and sp read  of th e  red  rot fungus and th e  ro le
and im portance of th e  p erfec t s ta g e  in  th e  d is e a s e  c y c le  of th e  organism
in a  sugarcane  p la n t.
•  -
Iso la tio n s  from young fie ld -g row n shoo ts  w ere  m ade during th e  sp rin g . 
The organism  w as cu ltu red  from le a f  s c a r s , le a f  s h e a th s , and in te rn a l 
t i s s u e s  of underground portions of young sh o o ts , and from th e  le a f  w horl 
of fie ld -g row n  shoo ts from 6 to  12 in ch es  in  h e ig h t.
The av erag e  reco v erie s  from seven  v a r ie tie s  p lan ted  in  th e  fa ll  of 
195 9 , and 1960, w ere: from le a f  s c a rs  1 8 .5 , from le a f  sh e a th s  2 5 .3 ,  
and from in te rn a l t is s u e s  17.6  per c e n t . The occu rrence  of th e  red .ro t 
fungus in  fie ld -g row n shoo ts  w as a lso  confirm ed by th e  cu ltu ring  of th e  
organism  from th e  f i r s t ,  seco n d , th ird , fou rth , f if th , and s ix th  le a f  in  
th e  le a f  w h o rl. The average  rec o v e rie s  w ere: 2 5 .7 ,  1 2 .9 , 7 .2 ,  1 .7 ,
0 .5 ,  and 0 .0  per c e n t, re s p e c tiv e ly . A la te ra l  sp read  of th e  fungus took 
p lac e  from th e  ou ter to  th e  inner lea f in  th e  le a f  whorl of a  young p lan t.
The fungus w as cu ltu red  from buds and bud s c a le s ,  from portions of 
underground sh o o ts , and from le a f  sc a rs  and in te rn a l t i s s u e s .  W hen 
iso la tio n s  w ere  made from reddened  in te rn a l t i s s u e s ,  Phytophthora 
e ry th ro se p tic a  P e th y b . ,  w as rec o v e re d .
v iii
Leaf sh ea th  t is s u e s  gave  h igher p e rcen tag es  of red  rot th an  did le a f  
sc a rs  and in te rn a l t i s s u e s ,  in  a lm ost every  c a s e .  No red  le s io n s  d e ­
veloped  on non in ju red , in o cu la ted  m idribs and very  few on in ju red  m idribs 
on p la n ts  in  th e  g reen h o u se . In  th e  f ie ld , red  ro t le s io n s  developed  on 
non in ju red , in o cu la ted  m idribs, and on in ju red  le a v e s  w hen inocu la tions 
w ere m ade in  la te  May and June.
Symptoms developed  on in o c u la te d , in ju red , and nonin jured  lea f 
sh e a th s  in  th e  g reen h o u se . Some sp read  of th e  fungus to  th e  m idribs w as 
observed  w ith in  15 days a fte r  le a f  sh ea th  in o cu la tio n s w ere made in  the  
g reenhouse  and in  th e  f ie ld . The p re sen c e  of th e  fungus on th e  m idribs 
w as confirm ed by iso la t io n . The organism  w as not iso la te d  from sec tio n s 
of midrib betw een  le s io n s .
H is to lo g ica l s tu d ies  show ed th a t spore p roduction  occu rs w ith in  th e  
duc ts  of th e  fib ro v ascu lar b u n d le s , a s  w e ll a s  w ith in  th e  parenchym a c e lls  
of th e  le a f  sh e a th . The p o ss ib ili ty  e x is ts  th a t th e  developm ent of le s io n s  
on m idribs re s u lts  from th e  movement of th e s e  spo res up through th e  
tran sp ira tio n  stream  in  the  m anner describ ed  by Nesom  in  1939,
It is  a ssum ed  th a t during periods of ra in  and h igh  a ir  hum idity red 
rot le s io n s  develop  in  th e  fie ld  on m idribs a s  a re su lt of d irec t p en e tra tio n , 
s in ce  spo res  a re  ab le  to  germ inate  w hen w ater i s  p re se n t.
The a sc ig e ro u s  s tag e  w as found to  develop in  th e  lab o ra to ry , and 
in  nature  from June to  th e  end of th e  growing se a so n . A lso , cane  tra sh  
w as found to  co n ta in  p e rith ec ia  during February , M arch, A pril, and M ay.
ix
P erith ec ia  developed  on le a f  s h e a th s , and b lad e s  of d ried  sugarcane  
le a v e s  in  th e  lab o ra to ry , 48 to  52 days a fte r in o cu la tio n s w ere  made on 
p lan ts  in  th e  g reen h o u se . In  th e  f ie ld , p e rith e c ia  developed  on  le a v e s  
41 to  45 days a fte r in o cu la tio n s  w ere  made by p lac ing  spore su sp en s io n s  
back  of th e  le a f  sh e a th s  or by spraying  in ju red  and nonin jured  le a v e s  w ith  
spore su sp e n s io n s .
S ince  le a f  sh ea th  in fec tio n  by a sc o sp o re s  w as dem onstra ted , i t  is  
ev iden t th a t p e rith e c ia l buildup in  summer adds g rea tly  to  red  ro t inoculum  
in  th e  f ie ld .
x
INTRODUCTION
The red ro t organism  h a s  been  co n sid ered  a s  C o lle to trichum  
falcatum  W e n t, s in c e  1893 (80). H ow ever, in v es tig a tio n s  in  L ou isiana  
in  1943 (19, 20), dem onstra ted  th a t C o lle to trichum  falcatum  w as only 
one of th e  spore  s ta g e s  in  th e  life  c y c le  of th e  pa thogen . From th e  
study of th e  pe rfec t or a sc ig e ra l s ta g e  of th e  fu n g u s , i t  w as p laced  in 
th e  genus P hysalospora  of th e  A scom ycetes in  1943, and its  re la tio n  to  
th e  o rig ina l d e sc rip tio n  of P hysalospora  tucum anensis  S p e g ., made in  
th e  Argentine (69, 70), in  1896, w as e s ta b lis h e d .
W hile su g a rcan e  p lan ts  are  in fec te d  w ith red  ro t a t a ll  tim es 
during th e  year in  L o u is ian a , it  is  conven ien t to  beg in  th e  d esc rip tio n  
of th e  d is e a s e  cy c le  during sum m er. The con id ia  develop  in  a m ucilag i­
nous m atrix (39), so lub le  in  w a te r , p rin c ip a lly  on th e  upper su rface  of 
th e  le a f  m id rib s . From th ere  th ey  are  w ashed  down and back of lea f 
sh ea th s  w here le a f  in fec tio n  o c c u rs . W here le a v e s  becom e pu lled  apart 
from th e  stem  of th e  p lan t, in fec tio n  occu rs  a lso  a t th e  nodes (39) in ­
cluding buds and le a f  sc a rs  (71).
The abundant production  of p e rith ec ia  on old le a f  s h e a th s , on 
young, dead shoo ts  near th e  b a se  of h ea lth y  p lan ts  , and a lso  on 
d ise a s e d  tra sh  le f t  over in  th e  fie ld  h as been  reported  (19, 20). It is  
assum ed  th a t p e rith ec ia  lib e ra te  a sc o sp o re s  sp o ra d ica lly , depending 
upon w eather c o n d itio n s . The p resen ce  of con id ia  and  a sc o sp o re s  on
2in fec te d  p lan ts  and th e  occu rrence  of in ju rie s  on m idribs, resu ltin g  from 
v arious m eans, such a s  le a f  hoppers (39), borers and o th er in s e c ts  is  
re sp o n s ib le  for midrib in fec tio n  in  th e  fie ld  in  early  sum m er. L ater in ­
fec tio n s  apparen tly  re su lt from d irec t p ene tra tion  of th e  fu ngus, s in c e  
spo res a re  ab le  to  germ inate w hen w ater is  p re se n t. A lso , under s u i t­
ab le  c o n d itio n s , spo res germ inate and the  mycelium  becom es e s ta b lish e d  
in  the  nodes (70).
O rdinarily  m ycelium  in  th e  nodes rem ains in  a  dorm ant condition  
during th e  rem ainder of th e  growing se a so n . In su sc e p tib le  v a r ie t ie s ,  
how ever, under c e r ta in  c o n d itio n s , th is  m ycelium  is  ab le  to  invade  th e  
in te rn a l t is s u e s  o f the  s ta lk s  during th e  growing se a so n  and produce 
ro t. M ycelium  from germ inating con id ia  or a sc o sp o re s  in v ad es th e  
s ta lk  through borer c h a n n e ls , growth c ra c k s , and o ther in ju rie s  and 
becom es e s ta b lish e d  in  th e  in te rn a l t i s s u e s .  In L o u is ian a , seed  cane  
a t th e  tim e of p lan ting  is  in fe c te d , having th e  m ycelium  in  a dormant 
cond ition  in  th e  bud s c a le s ,  le a f  s c a r s ,  and o ther nodal t is s u e s  (71).
In p lan ted  c an e , th e  dorm ant mycelium becom es a c tiv e  and invades th e  
nodes and in te rn o d es , re su ltin g  in  severe  red rot in  su sc e p tib le  v a r ie ­
t i e s .  Many of th e  buds d ie  a s  a  re su lt  of th e  ro tting  of th e  seed  p ie c e s , 
and some of th e  shoo ts w hich do develop  fin a lly  d ie . On th e  surviving 
p lan ts  no sym ptoms of th e  d is e a s e  are  apparen t during w in ter and sp ring .
The in fluence  of so il m oisture and tem perature  upon the  ro le  of 
red  rot in  v a rie ta l  d e te rio ra tio n  was. recogn ized  by early  inv estig a to r s
\
in  India (11, 16, 50), and in  L ou isiana  (40, 73). The ex ten t to  w hich 
w eather in flu en ces red  rot depends on th e  re la tiv e  re s is ta n c e  of th e  
v a rie tie s  being  grow n. In some v a rie tie s  the  in te rn a l t i s s u e s  of sem i- 
dormant c u ttin g s  w hich  are h igh ly  su sc e p tib le  once th e  pathogen  has 
gained  e n tra n ce , are  r e s is ta n t  to  nodal in fec tio n  under fie ld  cond i­
tio n s  (4, 5 ). The h igh  degree of nodal in fec tio n  is  re sp o n sib le  for 
much of th e  injury to  seed  p ie c e s  w hich g en era lly  c a u se s  poor s tan d s  
in  th e  f ie ld .
S everal w orkers have reported  th a t the  young , em erging shoo ts 
becom e in fec ted  d irec tly  from th e  mother seed  p ie c e  (61, 16, 17). How­
e v er, th is  has not been  dem onstra ted  in  L ouisiana (5, 34), w here a 
la te n t type  of bud in fec tio n  is  common in  sugarcane  seed  p ie c e s  w hich 
re su lts  in  red  rot in fec tio n  in  growing shoo ts (67 , 71, 72) .
The p resen ce  of red  rot in  th e  le a f  whorl of young p lan ts  sug ­
g e s ts  th a t th e  fungus grows and in fec ts  la te ra lly  from th e  outer in fec ted  
bud s c a le s  to  th e  inner le a v e s  of th e  young shoot (67). H ow ever, e x ­
te rn a l sym ptoms of th e  d is e a s e  a re  not apparent w hen th e  shoo ts em erge 
from the ground or a s  growth con tinues during th e  f irs t  months of th e  
cane  c y c le . Red le s io n s  fin a lly  develop in th e  inner su rface  of th e  le a f 
sh ea th  and an abundance of acerv u li and con id ia  a p p e a rs .
As th e  p lan t grow s th e  le a v e s  on the  b a sa l portion of th e  s ta lk  
beg in  to  d ie  and becom e d ried . It is  assum ed  th a t the  m ycelium  of th e  
fungus soon invades th e  en tire  le a f  w ithout forming any apparen t symptoms 
of th e  d is e a s e ,  and num erous p e rith ec ia  develop  on th e  le a f .
L esions on m idribs a re  u su a lly  a s s o c ia te d  w ith  som e kind  of 
in ju ry  (48). T hese le s io n s  o rig in a te  a s  blood red  a re a s  w ith  darker red 
borders and u su a lly  e lo n g a te  ra p id ly . They may vary in  leng th  from a 
few m illim eters to  th e  fu ll leng th  of th e  m idrib. In L o u is ian a , th e  red 
rot fungus is  iso la te d  only o c ca s io n a lly  from such  le s io n s  early  in  the  
se a so n  (67). H ow ever, in  la te  June or early  July, and th e re a f te r , th e  
fungus can  be  cu ltu red  e a s ily  from midrib le s io n s .  As th e  le s io n s  ag-e 
th e  cen tra l portion becom es lig h te r in  co lo r. E ventually  b lack  acervu li 
and m asse s  of con id ia  a re  p roduced . E x tensive  reddening  of th e  le a f 
sh ea th  occurs but red  rot le s io n s  a re  not obvious u n til th e  sh ea th  is  
approaching  old a g e . The amount of inoculum  developed  is  enormous 
and co n trib u tes  to  th e  in fec tio n  of th e  nodal reg ion  of th e  s ta lk  and to  
th e  genera l sp read  of th e  d is e a s e  in  th e  fie ld  (39). The p re sen c e  of 
th e  d is e a s e  in  m idribs can  not be  tak en  a s  an  in d ic a tio n  of i ts  p resen ce  
in  th e  s ta lk , nor of th e  re la tiv e  su sc e p tib il ity  of th e  s ta lk  to  the  
d is e a s e  (5 , 39).
The early  s ta g e s  of red  rot in  s ta lk s  of stand ing  cane  g ive  no 
o u ts id e  ev id en ce  of any d is e a s e d  cond ition  and it can  only be found 
by sp littin g  th e  s ta lk  len g th w ise  (5). As th e  d is e a s e  develops in s id e  
th e  s ta lk , th e  in te rn a l t is s u e s  becom e a du ll red , o ften  in te rrup ted  
by o c ca s io n a l w h itish  p a tc h e s . T hese p a tch es  are sp e c if ic  for th e  
d is e a s e  and should be looked for w hen red rot is  su sp e c te d . The w h itish  
or s traw -co lo red  sp o ts  are  cau sed  by fungal hyphae w hich are large ly  
m issing  from th e  reddened  a re a s ,  accord ing  to  th e  in v e s tig a tio n s  in
L ouisiana (43), but th e  u ltim ate  ex ten t of th e  d is e a s e  in  stand ing  can e  
depends upon th e  su s c e p tib il ity  of th e  v a rie ty  and th e  environm ental 
c o n d itio n s .
The d is e a s e  cy c le  i s  con tinuous a s  p rev iously  d e sc rib e d . How­
ever, dam age c au se d  by th e  d is e a s e  v a rie s  w ith  th e  su g a rcan e  v a rie ty  
and w eather c o n d itio n s .
The s tu d ie s  reported  in  th is  paper w ere d irec ted  prim arily  at 
ob tain ing more sp e c if ic  inform ation concern ing  th e  life  c y c le  of the  
red  rot fungus in  th e  sugarcane  p la n t. A sp e c ia l effort w as m ade to  
determ ine th e  rea so n s  for th e  apparen t a b sen c e  of th e  d is e a s e  on th e  
crop during th e  spring  and early  summer m onths.
HISTORICAL REVIEW
Red rot of su g a rca n e , c a u se d  by P h y sa lo sp o ra  tu cu m an en sis  S p e g , , 
h as  been  one of th e  m ost se rio u s  d is e a s e s  of th e  su g a rcan e  p lan t in  th e  
U nited S ta te s . It h a s  a ls o  b een  n o tab le  for i ts  sev ere  ou tb reaks in  
In d ia , Jav a , Q u een s lan d , W est In d ie s , and many o ther sugar producing 
co u n tries  of th e  w orld .
The d is e a s e  sym ptom s a s  w e ll a s  th e  con id ia l s ta g e  of th e  red 
rot organism  w ere d esc rib ed  by W ent in  Java in  1893 (80) who p laced  
th e  organism  in  th e  order M elan co n ia les  of th e  Fungi Im perfecti w ith  
th e  te c h n ic a l name of C olle to trichum  falcatum  W en t. The d is e a s e  i ts e l f  
w as c a lle d  "Rood S n o t ." W ent co n sid ered  it a s  one of th e  m ost se rious 
d is e a s e s  of sugarcane  in  Jav a . In 1896 (81) he pub lish ed  h is  n o te s  on 
sugarcane  d is e a s e s  in  Java and proposed "red sm ut" a s  a common name 
for th e  d is e a s e .
According to  H ughes (48), in  th e  sam e y ear (1896) Cobb re ­
corded w hat he c a lle d  red  r o t , and reported  co n sid e rab le  dam age cau sed  
by th e  d is e a s e ,  la rg e ly  due to  th e  red u c tio n  of th e  am ount of a v a ila b le  
sugar in  th e  can e  grown on th e  C la ren ce  River a rea  in  New South W a le s .
Shortly a fte r  W en t's  d e sc rip tio n , M assee  (56) iso la te d  
C olle to trichum  falcatum  from specim ens of cane  rece iv ed  a t Kew G ard en s, 
England, in  1893, w hich w ere sen t to  him by Bovell from B arbados.
After s tu d ie s  made on th is  m ate ria l, he concluded  th a t C olleto trichum
fa lcatum  w as th e  c a u sa tiv e  organism  of root rot d is e a s e  of su g a rcan e  and 
a ttrib u ted  the  s ta lk  ro t t in g s , th e n  so  d e s tru c tiv e  in  th e  can e  fie ld s  of th e  
W est In d ie s , to  a  new fungus th a t he la te r  d e sc rib e d  a s  TrichosphaerLa 
sa cc h a ri M a ss . H is c o n c lu s io n s  led  to  c o n s id e ra b le  co n fu sio n , for a  
d e c a d e , w ith  regard  to  the  id en tity  of th e  c a u sa l o rgan ism .
W ent (81) la te r  s ta te d , a f te r  com paring Jav an ese  and W est Ind ian  
s tra in s  of th e  fu ngus, th a t it  w as extrem ely  im probable  th a t  th e  roo t ro t  
d is e a s e  reported  by M assee  w as due to  C olle to trichum  fa lca tu m . He 
a lso  in d ica ted  th a t th e  d ifferen t s ta g e s  of th e  fungus T richosphaeria  
sa cc h a ri d esc rib ed  by M a sse e , belong to  d ifferen t sp e c ie s  of fungi.
This report cam e a t th e  tim e of S p e g a z z in i 's  p u b lic a tio n  of a  l i s t  o l  69 
sp e c ie s  of fungi found on sugarcane  grown in  th e  Province of Tucuman, 
in th e  A rgentine.
. S p e g a z z in i, in  an a ttem pt to  find  th e  c a u s a l  agen t of the  
"Polv illo" d is e a s e  of su g a rcan e , during th e  y ea rs  1894 and 1895, 
d e sc rib ed  69 d ifferen t sp e c ie s  of fungi w hich w ere found a s  p a ra s ite s  
or sap rophy tes on sugarcane  p la n ts , among w hich  w as P hysalospora  
tucum anensis  S p e g . , th e  p erfec t or a sc ig e ra l  s ta g e  of th e  red  ro t fungus 
(69, 70).
Tryon in  1901 (74), s ta te d  th a t th e  fungus C olleto trichum  
falcatum  w as p resen t in  th e  can e  f ie ld s  of M ackay and of th e  Burdekin, 
and probably in  th e  o ther c an e  d is t r ic ts  in  Q u een slan d , c au s in g  heavy 
lo s s e s  in  can e  and su g a r . It w as regarded  by Tryon a s  one of th e  ob­
s ta c le s  to  su c c e ss fu l sugarcane  c u ltiv a tio n  in  A u s tra lia . How ard,
m ycologist of th e  Im perial D epartm ent of A griculture for th e  W est In d ie s , 
in  1903 (43), fin a lly  ended th e  confusion  regarding  th e  e tio logy  of the  
d e s tru c tiv e  d is e a s e  in  th e  W est In d ies  commonly c a lle d  rind  d is e a s e , 
show ing th a t it  w as in  re a lity  red  ro t. He found th a t th e  c a u sa tiv e  
agen t of th e  rind d is e a s e ,  th e  fungus M elanconium  sa cc h ari M a s s . , 
w as a secondary  in v ad e r, follow ing sev ere  in jury  by  C olle to trichum  
fa lc a tu m .
A sev ere  outbreak of red  rot in  India w as f irs t reported  in  th e  
G odavari D elta  (M adras) by Barber (11) in  1901 and in  C ham paran and 
M uzzafarpore (Bihar) by Butler in  1906 (16). Butler c a rried  out a  de­
ta i le d  in v e s tig a tio n  of th e  d is e a s e  in  In d ia , p resen tin g  a com plete 
d e sc rip tio n  of th e  c a u sa l organism  and modes of in fe c tio n . In  fa c t ,  
Butler is  co n sid ered  to  be the  f irs t in v es tig a to r  who made a com plete 
study of the  red  rot d is e a s e  of su g a rca n e . He re la te d  th a t such  an 
organism  w as c au sin g  se v e re  dam age and w ilting  of c a n e s  in  th e  f ie ld .
At th a t tim e, Butler proposed  the  common nam e of red  rot for th e  d is e a s e  
b e c a u se  it  w as more d e sc r ip tiv e . This name is  now u n iv e rsa lly  a c ­
cep ted  in  p reference  to  W e n t's  "red s m u t .1
Butler s ta te d  th a t th e  a c tiv e  growth of th e  fungus ta k e s  p lace  
w hen th e  cane  is  rich  in  sugar and th a t th e  p resen ce  of th e  organism  
is  c lo se ly  a s so c ia te d  w ith  th e  sugar con ten t of th e  p la n t. He sa id  th is  
w as apparen t from a n a ly se s  made in  w hich he found a reduction  of 45 
per cen t of the  su c ro se  con ten t of in fec ted  s ta lk s  w ith  an in c re a se  in
g lu c o s e . C o nsequ tn ly , th e  purity  of th e  ju ic e  w as a ls o  red u ced . He con­
c luded  th a t th is  lo s s  w as due to  th e  g rea t inverting  ac tio n  of th e  fungus 
and not to  i ts  consum ption of su c ro se . T hese re s u l ts  w ere  in  agreem ent 
w ith  th o se  found by W akker and W ent in  Java in  1896 (79).
Butler s ta te d  th a t th e  d is e a s e  sp read  slow ly in  th e  f ie ld , but it 
w as d is tr ib u ted  rap id ly  w hen seed  c an e  from su sc e p tib le  v a r ie tie s  w as 
u se d . He c la im ed  th a t th e  u se  of c le a n , h e a lth y , seed  c an e  for p lan ting  
com plete ly  con tro lled  th e  d is e a s e .  T hese o b se rv a tio n s  c le a r ly  rev ea led  
th e  p re sen c e  of c o n sid e rab le  secondary  in fe c tio n . Butler b e liev ed  th a t 
th e  c a u sa l organism  p a sse d  from th e  d ise a s e d  m o th e r-se tt to  th e  young 
sho o ts  by m eans of m ycelia l connec tions and s ta te d  th a t m ost of th e  
growing can e  p lan ts  in  In d ia , becam e in fec ted  in  th is  m anner. A lso, 
s in c e  th e  fungus w as found to  be p resen t in  s e t ts  shortly  a fte r germ ina­
t io n , Butler concluded  th a t th is  fungus w as not a so il borne organ ism , 
but th a t it  w as carried  on th e  s e t ts  th e m se lv e s . H e s ta te d  how ever, 
th a t c e rta in  c a s e s  of so il in fec tio n  might occur although in  genera l he 
considered  th is  mode of in fec tio n  of no im portance .
Butler d esc rib ed  th e  symptoms appearing  in  th e  midrib of th e  
cane  le a v e s ,  and he co n sid ered  th is  a s  a d ifferen t form of th e  d is e a s e . 
H ow ever, he did not prove it to  be cau se d  by th e  sam e red rot fungus 
a s  th a t w hich c au se d  sym ptoms of th e  d is e a s e  in  c an e  s ta lk s .  Edgerton 
(34) in  L o u is ian a , in  1911, by m eans of c ro ss  in o c u la tio n s , d e fin ite ly  
proved tha t th e s e  two d is e a s e  sym ptoms w ere  c au se d  by th e  sam e fu n g u s .
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Cobb (28) In 1906, d esc rib ed  som e of th e  d is e a s e s  w hich w ere a ffec ting  
su g arcan e  in  H aw aii. He reported  th a t rind d is e a s e  occurred  w idely  in  
th e  is la n d s .  S ince he  w as unab le  to  is o la te  C o lle to trichum  fa lc a tu m , 
he did not a s s o c ia te  red  rot w ith  th a t d is e a s e .
Lewton Brain (53), working as P lant M ycolog ist of th e  Im perial 
D epartm ent of A griculture for th e  W est In d ie s , reported  th a t rind d is e a s e  
c au se d  th e  fa ilu re  of Bourbon can e  p lan ted  in  p rev ious y ears  in  Barbados 
and th e  N orthern Is la n d s  of th e  L esser A n tilles (Leeward I s la n d s , B arbados, 
T rin idad , Jam aica , G ranada , Surinam  and th e  B ritish  G u iana). He sa id  
th is  w as checked  by rep lac ing  th a t v a rie ty  w ith  w hite  tran sp a ren t and 
o ther r e s is ta n t  se e d lin g s , and th a t the  rind d is e a s e  w as no longer 
feared  in  th e  W est In d ie s .
Lewton Brain (54) recorded  th e  d is e a s e  in  H aw aii in  19Q8, a l ­
though h e  s ta te d  th a t red rot w as of in frequen t occurrence  in  the  i s la n d s .
He reported  th a t rind d is e a s e , cau sed  by M elanconium  sa cc h a ri M a s s . , 
w as causing  c o n sid e ra b le  dam age to  th e  Lahaina c a n e , th a t th e  rind 
d is e a s e  w as q u ite  d ifferen t from red ro t , c au se d  by C olle to trichum  
fa lc a tu m , and th a t both fungi did not n e c e ssa r ily  occu r to g e th e r .
Edgerton w as th e  f irs t to  d e fin ite ly  iden tify  and d esc rib e  the  
d is e a s e  in  th e  U nited S ta te s  in  1908-1910 (32, 33). He co llec ted  
d ise a s e d  m ateria l a t Audubon Park , New O rlean s , L ou isiana, in  1908.
L ater, th e  d is e a s e  w as found in  F lo rida , M is s is s ip p i,  A labam a, G eorg ia , 
and T ex as . Edgerton (34) gave  a d e ta ile d  report on th e  d is e a s e  and
concluded  th a t th e  symptoms occurring  on th e  le a f  m idribs and in  th e  s ta lk  
w ere due to  C olle to trichum  fa lca tu m . S ince  th a t tim e  th e  m ajor portion of 
th e  work w ith  th is  fungus h as b e en  done in  th is  coun try . Barber (13) in  
1911, reported  th e  dam age to  su g a rcan e  c au se d  by th e  su g arcan e  borer 
(D iatraea  sa c c h a ra lis  F a b .) .  He s ta te d  th a t th e  borer destroyed  th e  eyes, 
s tun ted  th e  growth by p h y sic a l in jury  to  th e  stem , and m ade th e  can e s  
su b jec t to  break ing  by th e  w ind due to  th e  tu n n e ls  and  burrow s. He a lso  
s ta te d  th a t th e  borer c au se d  th e  reduction  in  quan tity  and q u a lity  of th e  
bored S ta lk s . H ow ever, Edgerton (34) in  th e  sam e y e a r , by m eans of 
chem ical a n a ly s is  dem onstra ted  th a t bored  c an e s  had  a g rea te r  per cen t 
of su c ro se  th an  h ea lth y  on es w hile  th e  c a n e s  in fec ted  w ith  both borer 
and th e  red  ro t d is e a s e  had  a very  low per cen t of th is  su g a r.
B utler and H afis Khan in  1913 (17) s ta te d  th a t th e  m ost se rio u s 
d is e a s e  of sugarcane  in  Ind ia  w as red ro t . They confirm ed E dgerton 's 
work show ing th a t (Colletotrichum  from th e  le a v e s  w as p a ra s itic  on th e  
s ta lk s  and v ic e  v e r s a .  T hese in v e s tig a to rs  w ere a b le  to  in o cu la te  le a f  
m idribs by puncturing and applying co n id ia l su sp en s io n s  of th e  fungus 
in  w a te r . W hen uninjured m idribs w ere in o c u la te d , in fec tio n  rare ly  
occu rred . They concluded  th a t both  lea f and stem  forms of th e  fungus 
can  p e n e tra te  unin jured  le a f  t i s s u e s ,  but th a t in fec tio n  occurred  more 
frequen tly  w hen th e  midrib of th e  le a f  w as w ounded . Johnson and 
S tevenson  in  1917 (£9) repo rted  th e  p resen ce  of red  ro t a s  a  very  common 
d is e a s e  of le a v e s  and s ta lk s  in  Puerto R ico, but th ey  considered  th e  
d is e a s e  of l i t t le  econom ic im portance .
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In th e  l ite ra tu re , g rea t em phasis h as been  la id  on th e  im portance 
of th e  b o re r-h o le s  in  th e  sp read  of th e  d is e a s e .  Lewton Brain (52, 54), 
Edgerton (34), Barber (12, 13), South and Dunlop (68), Johnson and 
S tevenson  (49), and accord ing  to  A bbott(1, 2,. 5) ag reed  w ith  W en t's  
c la im  th a t b o re r-h o le s  are  th e  p rincipal av en u es of n a tu ra l in fec tio n  of 
th e  s ta lk .  H ow ever, Edgerton (34) po in ted  out th a t c a n e  from G eorgia 
could  becom e in fec ted  w ithout borer dam age and e x p re ssed  th e  opinion 
th a t in fec tio n  must have ta k e n  p lac e  at th e  n o d e s .
Edgerton (33) l is te d  five  p o ss ib le  m ethods of in fec tio n  a s  fo l­
low s: (1) d irec t in fec tio n  w ithout th e  a id  of any in jury ; (2) in fec tion  
through th e  burrow s made by cane  borers; (3) in fec tio n  through punctu res 
made by o ther in s e c ts ,  such  a s  m ealy bugs; (4) in fec tio n  c au se d  by th e  
fungus growing d irec tly  in to  th e  s ta lk  from th e  d is e a s e d  le a f ,  and (5) in*- 
fec tio n  c au se d  by th e  fungus growing up in to  th e  young p lan t from th e  
d ise a se d  se e d  p ie c e .
C hona (23) s ta te d  th a t  o b se rv a tio n s  made in  th e  ep idem ic- 
a ffec ted  a re a s  in  In d ia , a s  w e ll a s  in  so il in fec tio n  t e s t s  conducted  
a t K arnal, for th re e  co n sec u tiv e  s e a s o n s , show ed th a t in  a la rge  number 
of c a s e s ,  th e re  w as red rot in  th e  a b se n c e  of any borer in ju ry , a lthough 
in  a few c a s e s  both th e  fungus and bo rers  w ere  p re se n t. He concluded  
tha t th e  borers p layed  l i t t le  part in  s ta rtin g  or sp read ing  th e  d is e a s e  in  
In d ia . W iehe (82) in  1944, reported  th a t a  la rg e  proportion of th e  red  rot 
fungus a tta c k s  cou ld  not be  co rre la ted  w ith  borer in jury  in  th e  sugarcane
in  M au ritiu s . Bourne (15) in  1953, repo rted  th a t a  very  common reg ion  of 
in fec tio n  found in  alm ost fu lly  grown c an e  in  F lo rid a , w a s  no ted  to  b e  a t 
th e  nodes near th e  m iddle of th e  s ta lk .  H ow ever, in  many in s ta n c e s  no 
borer in jury  cou ld  b e  found. The re s u lts  of a  la rg e  number of iso la tio n s  
made from d ise a s e d  s ta lk s  from various f ie ld s  in  th e  E verg lades comm er­
c ia l a re a , show ed th a t C o lle to trichum  falcatum  w as a lm ost u n iv e rsa lly  
a s so c ia te d  w ith  th e  reddening of th e  t i s s u e s .  H ow ever, in  most in ­
s ta n c e s  a s tra in  of Fusarium  w as a ls o  found to  be  p re se n t, a s s o c ia te d  
w ith th e  red  rot o rgan ism . S ubcu ltu res of th e s e  fungi w ere exam ined 
by D r. Abbott who reported  th a t th ey  w ere  m orphologically  sim ila r to  
the  on es occurring  in  L o u is ian a . I ts  im portance a s  a  d is e a s e  of seed  
can e  w as co n sid e red  by  Edgerton and M oreland (40). Under L ou isiana  
cond itions th ey  den ied  B u tle r 's  c la im  in  Ind ia  (16), th a t th e  young can e  
p lan ts  becam e in fec ted  d irec tly  from d is e a s e d  se ed  c a n e . According 
to  th e s e  a u th o rs , th e re  are  th in  p la c e s  in  th e  rind  of th e  nodes w here 
the  young roo ts em erge. They p o stu la ted  th a t through th e s e  po in ts  the  
fungus ga ined  en tran ce  to  th e  seed  c a n e . Butler and  H afis Khan (17) 
w ere th e  f irs t to  su g g est th is  a s  a p o ss ib le  mode of en try . Abbott (3) 
conducted  experim ents in w hich th e  root band reg ions w ere sm eared 
w ith a g a r cu ltu res  of the  o rgan ism . S te rilized  cu ttin g s  of one v arie ty  
show ed no ev idence  of in fec tio n  through th e  root band  reg io n , w hile  
another v a rie ty  show ed 81 per cen t in fe c tio n . Laboratory experim ents 
in d ica ted  to  Abbott (5) th a t th e  fungus could  en te r th e  s ta lk  through th e
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cu t e n d s . Upon exam ination  in  th e  f ie ld , it  w as found th a t such  in fec tio n  
w as sm a ll. Edgerton and M oreland (40) po in ted  out th a t y e a s ts  and o ther 
organism s invade  th e  cu t e n d s , p reven ting  th e  grow th of th e  red rot fu ngus. 
,Gang0ftU (18) reported  .considerab le  v a ria tio n  in  th e  s tru c tu re  of
"  t
th e  s ta lk  in  se v e ra l v a r ie tie s  of su g arcan e  s tud ied  . She po in ted  out th a t 
th ic k n e ss  of th e  ep iderm is, amount of m echanical t i s s u e  in  the  rin d , 
h a rd n ess  of th e  node and in te rn o d e , w ere  in  d irec t proportion to  th e  
amount of sch lerenchym atous t is s u e  p re se n t. The p re sen c e  of sm all 
are^S of em bryonic t i s s u e  ad jacen t ,to th e  ep id erm is , w hich a fte r growth 
and d iffe ren tia tio n , develops in to  ro o ts , v a rie s  from one v a rie ty  to  
an o th er. The root band reg ion  (5 , 17, 59), le a f  s c a r  (33, 47), m echanical 
w ounds and  growth c rack s  (17) have  b een  su g g ested  a s  po in ts  of en trance  
of th e  fu n g u s. V arietal re s is ta n c e  to  th e  d is e a s e ,  co n seq u e n tly , must 
b e 're la te d  to  the-anatom y and stru c tu re  of th e  s ta lk .
Edgerton (33) and Abbott- (3) w ere  unab le  to  find th e  p re sen c e  of 
m ycelia l co n n ec tio n s b e tw een  seed  p iece  and th e  growing sh o o t, a s  w as 
p rev iously  d esc rib ed  by R aciborski (61) in  Java , and B utler (16) and 
Kalkurni in  In d ia  (50). Worfc 'done in  th e  W est Ind ies (68), c ited  by
Abbott (5), a^ feed  w ith  c o n c lu s io n s  in  L o u is ian a . According to  Edgerton
‘ .  ■ .1
and M oreland (40) th is  method o f in fec tio n  did not occur in  L ou is iana .
They1 s ta te d  th a t  cond itions in  India w ere rad ic a lly  d ifferen t from th o se  
in  th e  W est In d ies  and Southern U nited  S ta te s . Just why th e  fungus 
a c te d  d iffe ren tly  in  th e  d ifferen t co u n trie s  w as not know n.
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Butler and H afis  Khan (17) la te r  rev iew ed  and confirm ed B u tle r 's  
e a r lie r  e x p erim en ts . They found th a t in fec tio n  occu rred  through th e  root 
prim ordia and th a t o ld  le a f  s c a rs  w ere  not read ily  penetra ted ; s in c e  lea f 
sc a rs  a re  norm ally not ex p o sed  un til th e  le a f  h a s  com plete ly  w ith e red , 
th ey  w ere not co n sid ered  an  im portant poin t of e n tra n c e . H ow ever, 
Howard (47), ob ta ined  in fec tio n  by in o cu la tio n  of th e  le a f  shea th  c a s e .  
H ow ard 's re s u l ts  p la in ly  confirm ed W en t’s find ings in  Java .
Nesom  (59) reported  th a t th e  organism  m igrated from one part of 
th e  le a f  to  th e  o ther through th e  lig u la r reg io n , but no such  m igration 
w as ob ta ined  betw een  th e  le a f  and th e  s ta lk . He po in ted  out th a t m igra­
tio n  probably  took p la c e  by m eans of sp o res  w hich w ere carried  through 
th e  v a sc u la r  bund les in  th e  tra n sp ira tio n  s tream , in  a som ew hat s im ila r 
w ay  a s  it o ccu rs  in  th e  s t a lk , a s  w a s  e a rlie r  dem onstra ted  by A tkinson 
(8) and by A tkinson and Edgerton (9); In v es tig a tio n s  ca rried  on in  
L ouisiana by th e s e  in v e s tig a to rs  in to  th e  n a tu re  of th e  la te ra l  and 
long itud ina l sp read  of th e  red rot fungus in  su g a rcan e  s ta lk s ,  dem on­
s tra te d  th a t spore  m igration in  th e  d u c ts  of th e  f ib ro v ascu la r bund les 
w a s  th e  c a u se  of th e  sp read  up and down in  s ta lk s  in o cu la ted  by punctu r­
in g . Two ty p es  of r e s is ta n c e  w ere a lso  rep o rted . F irs t , th e re  w as a 
m orphological r e s is ta n c e  to  spore  sp re ad , due to  th e  anatom y of th e  c an e  
i t s e l f .  Some v a r ie t ie s ,  ow ing to  th e  fac t th a t th ey  had com paratively  
few v e s s e ls  ex tending  con tinuously  from one in ternode to  ano ther, 
show ed th is  ty p e  of r e s is ta n c e .  C .P . 29-116 had  th e  g re a te s t  r e s is ta n c e
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to  th e  long itud inal sp re ad . The second  ty p e  of re s is ta n c e  w as p h y sio ­
lo g ic a l .  This re s is ta n c e  seem ed to  be  due to  th e  ac tio n  of th e  h o st 
protoplasm  i ts e l f  w hich had  som ething th a t in h ib ited  th e  e a sy  sp read  of 
th e  m ycelium  w ith in  th e  t is s u e s ;  C o . 281 w as an  exam ple of c an e s  
having  th is  type  of r e s is ta n c e .  Singh (67) w as ab le  to  show th a t pro­
duction  of a ty p ica l spo res  occu rs  in s id e  th e  v a sc u la r  bund les of in fec ted  
m id rib s .
Steib  (71, 72) iso la te d  th e  red  rot fungus from th e  root reg ion  
even a fte r 24 hours im m ersion in  a so lu tio n  of b ich lo ride  of m ercury. 
H ow ever, a fte r exam ination  of su rface  s te r il iz e d  c an e s  w hich  w ere 
p laced  under su ita b le  cond itions for developm ent of th e  d is e a s e ,  he 
concluded  th a t th e  in itia l  poin t of en try  w as through th e  bud and lea f 
sc a rs  and not th e  root band reg io n .
According to  C hona (22) so il experim ents conducted  in  India 
proved th a t c o n sid e rab le  red  rot in fec tio n  can  occu r through in fec ted  
so il even if  hea lthy  se ed  c an e  is  used ; th e re fo re , th e  red rot fungus 
can  p e rs is t  in  th e  so il and th u s a c t a s  a  primary sou rce  of inoculum .
This inoculum  is  u su a lly  b u ilt up from th e  d is e a s e d , d ried -u p  can e s  
and s tubb le  w hich is  u su a lly  le f t over in  th e  fie ld  a t th e  tim e of h a rv e s t. 
Butler (16) s ta te d  th a t th e  fungus can  liv e  in  th e  so il or on decay ing  
lea v es  in  th e  a b se n c e  of c an e  but in d ic a te d  th a t it  cou ld  not su rv ive  
for more th an  3 to  4 m onths. Butler and H afis Khan (17) reported  th a t 
th e  fungus died out rap id ly  in  m oist s o i l ,  bu t cu ltu res  of C olle to trichum
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falcatum  kept dry and exposed  to  th e  a ir  re ta in ed  th e ir  v iab il i ty  for 5 
m onths. Chona and N ariani (25) c la im ed th a t  the  surv ival of red  ro t in  
the  so il  is  lim ited  to  5 to  6 m onths. They su g g e s te d  th a t  under India  
c o n d it io n s , th e re  i s  every p o ss ib i l i ty  of so il  ge tt ing  repea ted ly  in fes ted  
owing to  th e  ex is ting  p ra c t ic e s  of can e  c u lt iv a t io n ,  thus  resu lting  in 
perpe tual red rot in fec tion  in th e  s o i l .  Chona and co-w orkers  (27) r e ­
ported , in I960 , a strom a-form ing s tra in  of th e  fungus, w hich many h ave  
a longer survival in th e  s o i l .  They s ta te d  th a t  th e  surv ival of red rot in  
the  so il under d ifferent so il  and c lim atic  cond itions requ ires further s tudy . 
From the  p rac t ica l  point of v iew , they  concluded  th a t  the  a c tu a l  period of 
surv ival of the  fungus in  th e  so i l  is  of l i t t l e  im portance a s  th e  chances  
of rep ea ted  re in fe s ta t io n  of th e  so il  a re  th e re .
D astur (30) reported  th e  sp read  of in fec tion  on a co n s id e rab le  
sc a le  through contam inated  so il and irr iga tion  w a te r  in  nodal regions 
of th e  cane  p lan t .  Chona and Padwick (24) reported  th e  in fec tion  of 
young sh oo ts  from red rot can e  debris  app lied  in  th e  so il  a t  th e  tim e of 
p lan ting  of seed  cane  in  pots a s  w e ll  a s  in  th e  f ie ld .  Chona (22) demon­
s tra ted  th a t  c o n s id e rab le  red  rot in fec tion  c an  ta k e  p lac e  through so il  
w ith  red rot debris  or the  spores  and mycelium of th e  fungus, even though 
healthy  seed  cane  p ie c e s  w ere  u s e d .  He a ls o  reported irr iga tion  w ater 
and rain  w a te r  flowing free ly  from one fie ld  to  ano th e r ,  to  carry  red  rot 
inoculum from d ise a s e d  to  h ea lthy  f ie ld s .  This r e s u l ts  in  in fec tion  of 
standing c a n e ,  the  in fec tio n  tak ing  p lace  through th e  nodal reg ion s  of
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the  c a n e ,  near  th e  ground le v e l .
Abbott (5) fa iled  to  i s o la te  th e  red rot organism  from th e  so i l .
He s ta te d  th a t  s in ce  se ed  cane  in  L ouisiana  i s  commonly p lan ted  w ith 
le a v e s  and sh e a th s  adhering to  th e  s ta lk ,  an  abundant supply of red  rot 
spores  and mycelium goes  into the  so il  w ith th e  seed  can e  c u t t in g s ,  in  
addition  to  tha t  which may be  e s ta b l ish e d  w ith in  th e  s ta lk .  Further in ­
fec tio n  might ta k e  p lace  from th is  inoculum through borer ho les  or through 
the  n o des . Shepherd (65) poin ted  out th a t  w hen th e  en tire  s too l of c an e  
showed symptoms of the  d is e a s e  i t  i s  p o s s ib le  to  assum e  th a t  th e  in fe c ­
t io n  of the  rhizome had been  accom plished  by spo res  w hich  w ere  blown 
to  th e  so il  from the  fruc tif ica tion s  of th e  fungus on  affec ted  portions of 
s tem s or le a v e s  or bo th , or w hich w ere  s e t  free  in  th e  so i l  a fte r  the  
ro tting  of d is e a s e d  parts  of the  c an e  in  the  f ie ld ,  or th a t  th e  s too l 
o rig inated  from an in fec ted  cu tt in g .
According to  Chona (23) spores  of th e  fungus u su a lly  a re  p ro­
duced in  the  crop in g rea t  abundance  on lea f  midribs in fec ted  w ith th e  
d i s e a s e  in  July or A ugust, w hen the  crop is  about 5 -6  months o ld  or 
even s ligh tly  ea r l ie r  on th e  shoo ts  of the  red  rot a ffec ted  ratoon cane  
or p lant cane  tha t  may have  becom e in fec ted  w ith  red rot a t  th e  tim e of 
planting  or soon a fte r .  Singh (67) reported  the  average  recovery  of red 
rot from lea f  s c a r s ,  lea f  sh e a th s  and  in te rna l t i s s u e s  of both p lant and 
stubb le  cane  from 1957 to  1959 w as  2 3 .1 ,  2 8 .0  and 1 .4  per c e n t ,  r e ­
sp e c t iv e ly .  The buds and bud s c a le s  of underground portions of shoo ts
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w ere found to  be  in fec ted  up to  22 .3  and 2 6 .3  per c en t ,  re sp ec t iv e ly .
Leaf sca rs  and in ternal t i s s u e s  of th e  underground stubble p iec es  of 
A ugust-p lanted  can e , w hose  shoots w ere  k illed  during the  w in te r , a lso  
gave red r o t .
In a  review of the  l i te ra tu re ,  the re  are  many different opinions 
expressed  in regard to  th e  nature of the  mechanism by which the  red rot 
fungus enters into  the  c a n e .  The leaf  sheath  p lays an important ro le  in 
the  red rot problem. M e. Martin in  1943 (58), reported in  South Africa 
tha t  infec tion  had been  found in  the  lea f  s h e a th , w here  i t  produced 
le s io n s  not unlike  large eye spot m arkings. This d isco lored  area  e x ­
tended to th e  young soft rind of the  young in te rn o d e s . As the  lea f  sheath  
pulled away from the  s ta lk ,  spores  of the  fungus could find th e ir  way 
into the  space  betw een the  lea f  shea th  and the  s ta lk .  This region w as 
a moist chamber which provided idea l conditions for in fec tion  of the  
sh ea th . Edgerton and C arvajal in  1944 (43), found that spores in tro ­
duced behind ac tive ly  growing lea f  sh ea th s  produced appresso ria  and 
infec tion  th rea d s .  When the  sh ea th s  pulled  away from the  s ta lk  th e  
fungus could work down to  the  b u d s , root band and sheath  t i s s u e ,  where 
the sheath  jo ined  the  s ta lk .  Thus if the  lea f  sh ea th s  were held  tigh tly  
to the  s ta lk  no in fec tion  occurred . This w as  confirmed by Chilton and 
Steib in 1947 (21) a s  they  could not i so la te  the  red  rot fungus from buds 
and root bands of v a rie tie s  C o . 290 and C .P .  34-120 when the  lea f  
shea th s  were t igh t to  the  s ta lk .  Leaf sheath  in fec tions  a re  a lso  im­
portant as  th e  spores of the  red rot fungus produced on them could serve
as  a source  of inoculum throughout th e  growing s e a s o n .  This w as  r e ­
ported by Abbott in  1938 (5), and by Steib in 1947 (71). The la t te r  s ta ted  
in  1949 ( 7 2 ) ,  th a t  removal of th e  lea f  sh e a th s  from the  s ta lk s  before they  
becam e in fec ted  g rea tly  reduced  the  amount of la te n t  in fec tion  in  the  nodal 
reg ion . Laboratory ev iden ce  show ed th a t  th e  red rot organism  could be  
iso la te d  from th e  nodal t i s s u e s  of th e  can e  a fte r  periods of severe  su rface  
s te r i l iz a t io n .  However, th is  w as  not true  for the  buds of C o . 290. Out 
of 20 buds p lan ted  in  oatm eal ac id if ied  agar m edia, 22 per cen t  gave the  
red rot fungus. He a ttr ibu ted  th a t  to  th e  pro trusion  of th e  buds from the  
s ta lk s  a fte r  the  le a f  sh e a th s  had  been  rem oved. The spores of the  fungus 
could lodge be tw een  th e  bud and th e  s ta lk ,  and w hen  they  germ inated 
they  could in fec t the  young b u d s . The lea f  s c a r  w a s  su g g e s te d  by W ent 
in  1893 (80), to  be  perm eable  to  red rot in fec tio n . South and Dunlap in 
1913 (68), reported  th a t  in o cu la tio n s  on th e  lea f  s c a rs  and b e tw een  the  
lea f  sh e a th s  and th e  stem fa i le d .  Butlsr and  H afis Khan reported the 
same year  (17), th a t  old lea f  sc a rs  w ere  not read ily  in fec te d .  They r e ­
ported on H ow ard 's  re s u l ts  (47), in  obtain ing  in fec tion  through the  lea f  
b a s e s ,  and they  considered  th a t  th is  d ifference  probably depends upon 
the  degree to  w hich a b s c is s io n  had  p rog ressed  at th e  time of inocu la tion . 
They concluded th a t  under normal c o n d it io n s ,  lea f  s c a r s  w e re  not exposed  
until th e  le a v e s  had  com plete ly  w ithered , and such sc a rs  w ere  not 
read ily  in fec te d .  However, l e s s  com plete ly  w ithered  le a v e s  w ere  som e­
tim es torn aw ay and the  s c a rs  left w ere  a source  of danger.
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Padwick in  India (60), a fte r  s tudying th is  problem concluded  th a t  
th e  s ta lk  may becom e in fec ted  by th e  fungus growing from th e  mother 
s ta lk  into th e  sh o o t ,  or through borer h o le s ,  root prim ordia, le a f  s c a r s ,  
cut ends of seed  p ie c e s ,  and m isce llaneou s  in ju r ie s .
Several w orkers (14, 29, 64, 76, 78), had reported  the  occurrence  
of dominant in fec tion  on c i t ru s ,  b a n an a ,  av ocado , tom ato and  cocoa  
p lan ts  a s  be ing  produced by members of th e  Anthracnose group of fungi. 
Simmonds (66), s ta te d  th a t  th e  fungi most commonly im p lica ted  in  the  
la ten t  ty pe  of in fec tio n  belong to  one or th e  o ther of th e  genera  
Gloeosporium  and Colle to trichum  of the  order M e la n c o n ia le s . He 
pointed out th a t  it  i s  ty p ic a l  of the  members of th o s e  genera  to  form 
ap p re sso r ia  a lm ost im m ediately  a f te r  spore germ ination , and th a t  ap -  
p re sso r ia  p lay  an important ro le  in  the  ac t of p en e tra t io n , lead ing  to  
th e  la te n t  in fe c t io n . The study of penetra t ion  of th e  ep iderm al c e l l  w all 
by means of a p p re s so r ia ,  formed by A nthracnose fungi, w as in v es tig a ted  
by H asse lb r ing  (46), Leach (51), Gardner (45), a n d  D ey (31).
The perfec t s ta g e  of C olle to trichum  falcatum  W en t,  w as  reported 
in  Louisiana by C arva ja l  in  1943 (42), and C arva ja l  an d  Edgerton (43) 
in 1944, and they  iden tified  i t  a s  P hysalospora  tucum anensis  S p e g . , 
which w as  d esc r ibed  by Spegazzin i in the  Argentine in  1896 (70). Ling 
and Ma (55), reported in 1950, th a t  C olle to trichum  falcatum  W ent, c u l­
t iva ted  on s te r i l iz e d  lea f  b lad es  of P .O .J .  3016, produced th e  perfect 
s tag e  of the  organism  in  the  laboratory  and in  the  f ie ld .  In the  same 
y e a r ,  Wang (77) reported  the  occurrence  of th e  sex ua l  s tag e  of the
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c a u sa l  organism of red rot in Taiwan and th e  effect of th e  va rie ty  of 
sugarcane  on the  s iz e  of pe rithec ia  produced. According to  Hughes 
(48), th e  perfect or sexual s tage  of the  red rot fungus had not been  found 
in  th e  field  in Q ueensland , desp ite  ex ten sive  sea rches  over th e  l a s t  few 
y e a rs .  In the  laboratory , however, he s ta te d  th a t  7 s t ra in s  of a  to ta l  of 
41 iso la t io n s  which were te s te d  produced p e r i th ec ia .  He a lso  reported  
that what appeared to  be perithec ia  of Phvsalospora  tucum anensis  Speg. > 
developed on dried leav es  of cane  in  New G uinea.
Chona and Bajaj (26) in  1953, reported the  occurrence  in  nature 
of Physalospora  tucum anensis  S p e g . , the  perfect s tage  of the  sugarcane  
red rot organism , in Ind ia . According to  Edgerton (39) th e  perfect s tage  
of the  red rot fungus has been  reported a lso  from C hina, Brazil and pe r­
haps from other c o u n tr ie s .
In 1954, in a  monograph prepared by von Arx and Muller (75), a ll 
or nearly  a ll  of the  Colletotrichum s which have been  d esc r ib ed , or r e ­
ported on various g ra s s e s  are  considered  as  members of the  sp ec ie s  
G lom erella tu cu m an e n s is . However, Edgerton (39) s ta te d  tha t  for the 
p re sen t ,  it i s  adv isab le  to  u se  the  spec if ic  nam es tucum anensis  and 
fa lca tu m . only for th e  sugarcane red -rot fu n g u s .
C arvajal (19), reported the  occurrence  of pe rithec ia  most com­
monly on dead or dying lea f  b lades  and lea f  sh e a th s  of th e  a ffec ted  c a n e s  
and o ccas io n a lly  on dead s te m s . He s ta te d  th a t  pe rithec ia l  bod ies  begin  
to  form, a s  inconspicuous, black d o ts ,  at the  time when infec ted  leaves  
are becoming p a le ,  and a lso  on dead shoots of different sugarcane
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v a r ie t ie s .  He s ta te d ,  further, th a t  it  i s  a  common th ing  to  find th e s e  
dead shoots  a ll  covered  w ith  p e r i th ec ia  and  acervu li  in  a ll  th e ir  above 
ground portions from the  ground surface  to  th e ir  tops  including l e a v e s , 
le a f  sh ea th s  and som etim es a lso  th e  s t a lk s .  A lso , i t  w as found in  a 
g r a s s ,  Leptochloa filifo rm is .
He ob tained  the  perfect s tag e  of th e  fungus on s te r ile  cane  le a v e s  
in  moist cham bers in th e  laboratory; the  con id ia l  s ta g e  genera lly  a c ­
companied the  perfect s t a g e .  C arvaja l  s ta te d  th a t  th e  red rot fungus is  
hom othallic; s ing le  a sco sp o re  cu ltu res  of th e  dark and light s t ra in s  pro­
duced the  perfect s tage  under s te r i le  con tro lled  c o n d it io n s . The h e red i­
tary  ch a rac te rs  of pa thogenic ity  and cu ltu ra l ch a rac te rs  rem ained uniform 
and s tab le  for a pa rt icu la r  i s o la te ,  through many s in g le  con id ia l  g e n e ra ­
t io n s ,  and a lso  through th e  perfect s ta g e .
In Ind ia , the  d iscovery  of th e  p erfec t s tag e  of the  red  rot fungus 
su g g es ted  th e  p o ss ib i l i ty  of hybrid ization  resu lting  in  new s t r a in s . 
However, further s tud ies  made by Chona and Bajaj (26) in 1953, proved 
the  fungus to  be hom othallic  as it w as  s ta te d  by C arva ja l  in Louisiana
(19), th u s  ruling out th is  h y p o th e s is .  The p e ri th ec ia  in nature  are 
u su a l ly  in co n sp icu o u s , a lm ost en tire ly  submerged in  the  hos t  t i s s u e ,  
occurring sc a t te re d  although som etim es two or th ree  appear together 
be tw een  f ib rovascu lar  b u n d le s .  At m aturity , they  protrude by means of 
sm all ,  p a p il la te  o s t io le s .  Their co lo r , sh ap e  and  s iz e  are v a riab le  from 
dark -o live  to  b lac k , sub sph erica l  to  ampulliform and from 100-260 by 
85-250 u according to  the  type  and lo ca tio n  of th e  h o s t  t i s s u e  in  which
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they  are  p rod uced . The p e r i th ec ia  are  surrounded by a membranous to  
lea thery  w all w hich is  th ick en ed  a t  the  bottom , m ostly  from 100-260 
microns in  width by 85-250  microns in h e ig h t .  The a s c i  are c lu b -sh a p e d  
or c la v a te ,  numerous, and w ith short p e d ic e l s . They g enera lly  con ta in  
eight a s c o s p o re s .  The a s c i  range in  s iz e  from 70-90 x  13-18 microns
(20). The a sco sp o re s  are  o n e -c e l le d ,  h y a lin e ,  g u t tu la te ,  smooth and 
un inuclea ted ; s tra igh t  or somewhat curved , e l l ip t ic a l  to  o v a te ,  w ith  one 
or two la rger  oil g lobu les  near  the  end , w hich  la te r  d isa p p ea r .  
A scospores range in  s iz e  from 18-22 x  7-8 m icrons. The pa raphyses  
are num erous, d e l ic a te  s tru c tu re s ,  filiform to  fusiform sh ap ed , h y a lin e , 
and co n ta in  sev e ra l  o i l - l ik e  g lo b u le s .
Wang (77) summarized the  com parative  s iz e s  of p e r i th ec ia ,  a so i  
and a sc o sp o re s  found in  A rgentina, the  U nited S ta te s  and Taiwan as  
follows:
Perithecia Asci A scospores
Source Width(u) Height(u) Length (u) W idth (u) Length (u) W idth (u)
(in d iam .)
Argentina 1896 
Spegazzin i 110-130 80-90 18 18-22 8-10
Louisiana 1944 
C arv a ja l  and
Edgerton 100-260 85-25 0 70-90 13-18 18-22 7-8
Taiwan
Wang 83-201 80-199 51-83 14-19 14-16 7-9
He s ta te d  th a t  th e  d ifferences among th e s e  may be  due to  environm ental 
fac to rs  or s tra in s  of the  fungus, or bo th . C arva ja l  (19) s ta te d  tha t the
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developm ent of the  perfec t s ta g e  of th e  red rot o rganism  under na tu ra l fie ld  
cond itions does not seem  to  require  any very  sp e c ia l  or de fin ite ly  favor­
ab le  c o n d it io n s . He poin ted  out th a t  from July 1942 to  February 1943, 
th e  pe rfec t s ta g e  a s  w e ll  a s  th e  con id ia l  s ta g e  had  b e en  iso la te d  from 
old and dead le a v e s  of th e  sugarcane  p la n t .  This period  of tim e involved  
varied  environm ental f a c to r s , such a s  mild to  hot tem pera tures  in th e  
summer and fa l l  months and tem pera tu res  below  20 deg rees  cen tig rade  
in  w in te r .  The ra in fa ll  w a s  a ls o  v a r ia b le .  However, th e  most abundant 
p e r i th ec ia l  developm ent w as  found during th e  fa l l  months w hen  th e  ra in s  
w ere  more abundant and w hen th e  d is e a s e  w as  much more w idely  d i s ­
tr ibu ted  .
C la s s i f ic a t io n  of can e  v a r ie t ie s  accord ing  to  th e ir  r e s i s ta n c e  to
red  rot w as  a ttem pted  by Abbott in  1935 (3). Later in 1938, Abbott (5)
su g g es ted  the  following c l a s s e s  of r e s i s ta n c e  to  red  rot infection:
C la s s  1 -  r e s i s ta n t  t o  nodal in fec tion  and  to  sp read  in  th e  t i s s u e s
C la s s  2 -  m oderately  r e s i s ta n t  to  sp read  in  th e  tis-sUes, r e s i s ta n t
to  nodal in fec tion
C la s s  3 -  su s c e p t ib le  to  sp read  in  t h e  t i s s u e s ,  b u t  c h a rac te r ized
by tem porary check  of th e  fungus at the  nodes; r e s i s ta n t
to  nodal in fec tion
C la s s  4 -  very  su s c e p t ib le  t o  sp read  in  th e  t i s s u e s  w ith  l i t t le  or
no checking  of the  fungus a t th e  nodes; r e s i s ta n t  to
nodal in fec tio n  under most c o n d it io n s .
C la s s  5 -  very  su sc e p t ib le  to  sp read  in  th e  t i s s u e s  and to  nodal 
in fec tio n .
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Abbott (5) concluded  th a t  any attem pt to  c la s s i fy  sugarcane  v a r ie t ie s  a c ­
cording to  red  rot r e s i s ta n c e  must be  arbitrary  to  a  ce r ta in  ex ten t .  He 
further s ta te d  th a t  b e c a u se  of th e  g rea t im portance of red  rot a s  a seed  
can e  d i s e a s e ,  th is  point w as pa rticu la rly  s t r e s s e d  and the  c l a s s e s  of 
r e s i s ta n c e  had  been defined  w ith sp e c ia l  reference  to th is  type  of in jury .
Abbott in 1946 (6) s ta te d  th a t  there  w as no such th ing  as  immunity 
to  red  rot and few if any cane  v a r ie t ie s  w ere  so r e s i s ta n t  to th is  d is e a s e  
th a t  their r e s is ta n c e  could not be  broken down by unfavorable so il or 
w ea th e r  c o n d i t io n s . He further ind ica ted  tha t the  va riab ili ty  of the  
fungus causing  red rot w as  so  g rea t th a t  it  made it  very d ifficu lt to  d e ­
ve lop  cane  v a r ie t ie s  th a t  were r e s i s ta n t  to  a ll  forms of the  fungus and 
g rea tly  com plica ted  the  problem of breeding for red rot r e s i s ta n c e .
Environmental fac tors  w ere  reported  to  in fluence  the  development 
of red  rot in  th e  s ta lk s .  Abbott in 1938 (5), s ta te d  that a f te r  seed  c u t ­
t in g s  were p lan ted , so il  tem perature  had an important bearing on the  
developm ent of red rot w ith in  th e  s t a l k . Contrary to  w hat might be e x ­
p e c ted  from th e  fact th a t  the optimum tem perature  for Physalospora  
tu cum anensis  S p e g . , w a s  re la tiv e ly  high (30°C), th e  d i s e a s e  w as more 
de s tru c t iv e  to  seed  can e  when so il  tem pera tures following p lanting  were 
low rather th a n  when they  were h igh .
During the  la te  fa ll  and w in ter m onths, so il  tem pera tures  low 
enough to  partly  or com plete ly  prevent th e  growth of sugarcane  might 
not inhibit th e  red rot fungus. S ince the  optimum for th is  fungus is  
about 5 deg rees  C below that for su ga rcane , it  would be ab le  to  develop
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more rap id ly  th an  can e  at tem pera tu res  below the  optimum, such a s  15 to  
20 d eg rees  C at w hich tem pera tures  the  cane  rem ains in a c t iv e .  Abbott 
concluded th a t  fie ld  obse rva tio ns  and laboratory  experim ents showed th is  
to  be  t ru e .  He further s ta ted  th a t  a s ing le  freeze  might destroy  a ll  the  
advance  the  sugarcane  p lant had been  ab le  to  make during the  w in ter ,  
w h ereas  red rot w as  not so a ffe c te d .  Further, co ld  w ea th e r  might check 
th e  spread  of red ro t ,  but did not w ipe out p rogress  it had a lready  made.
Abbott in  1938 (5), s ta te d  tha t  in  Louisiana red rot w as  most 
sev e re  on the  heavy s o i l s ,  w hich w ere u sua lly  poorly d ra ined . Such 
conditions favored th e  d is e a s e  through th e  re tard ing  in fluence  they  had 
on the  normal growth a c t iv i t ie s  of th e  sugarcane p la n t ,  a s  w ell a s  by 
th e  d irec tly  favorable  e ffect of high moisture on the  fu n g u s . Deep co ver­
ing of seed  p iec es  w as  reported to  favor the  developm ent of red ro t ,
Abbott in  1936 (4), s ta te d  th a t  deep  covering not only prolongs th e  dor­
mant period of the se ed  by keeping the  tem perature  below  th e  point at 
w hich germ ination occurred , but by doing so it favored the  spread  of the  
red  r o t , w hich developed more rap id ly  in  dormant th an  in ac t iv e ly  grow- 
ing c a n e .  Forbes and Gouaux in 1943 (44), recommended th a t  seed  p iec es  
of va rie ty  C o . 290 should not be covered  w ith more than  3 in ch es  of so i l .
Abbott in 1938 (5), s ta te d  th a t  field  injury from red rot w as  in ­
f luenced  by many fa c to rs ,  such a s  the  vigor of the  v a r ie ty ,  su sce p tib i l i ty  
to  borer a t ta c k ,  su sc e p t ib i l i ty  to  root ro t,  th e  type  of so il  in  w hich the  
can e  w as  p lan ted ,  d ra inage , the  preparation  of seed  b ed , a s  w ell  as 
w ea th e r  c o n d i t io n s . He further s ta te d  th a t  th e s e  fac to rs  w ere  not taken
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into account in determining inherent r e s i s ta n c e  or su s c e p t ib i l i ty  to  the  
spread  of the  d is e a s e  in  the  t i s s u e s ,  but they  must be  co ns id ered  in 
evaluating  the commercial p o s s ib i l i t ie s  of a v a r ie ty .
Various control methods have been  su g g es ted  for the  red  rot 
d is e a s e  of su g a rcan e . Planting red  rot free seed  and se tting  a s id e  
ce r ta in  f ie ld s  of can e  to  be used  for seed  purposes a s  means of co n ­
tro lling  red rot w ere  sugges ted  by Barber in 1901 (11), Edgerton in  1911 
(34), and Edgerton and co-w orkers  in  1924 (41). Lewton-Brain sug ges ted  
th a t  control of the  borer would mean control of ex te rna l a t tac k s  of red r o t , 
ju s t  a s  seed  se lec tio n  would control th e  in te rnal a t ta c k s  (52). Abbott 
in 1935 (3) and 1936 (4), sug ges ted  th a t  cu ltu ra l p ra c t ic e s  w hich tended  
to  s tim ula te  germ ination of seed  p ie c e s  would help in reducing red rot 
injury to  seed  c a n e .  He sug ges ted  a  thorough preparation  of th e  seed  
bed w ell  in  advance  of p lanting tim e , and the  avo idance  of too deep 
covering of th e  seed  a t  planting t im e ,
Rands and Abbott in  1937 (62), and Abbott in 1938 (5), su g g e s te d  
summer p lanting of can e  w hen ex ce llen t  germ ination could be  ob ta in ed , 
a s  a means of e scap ing  co ns id erab le  injury from seed-ro tting  d i s e a s e s  
w hich a ffec ted  c an e s  p lan ted  in  the  f a l l .  However, Arceneaux in  1933 
(7), po inted out tha t  not a l l  v a r ie t ie s  respond w ell to  summer p lan ting .
D estruction  of cane  t ra sh  and d is e a s e d  m aterial after ha rves t  
has b een  recommended by Barber (12), Butler and H afis Khan (17), and 
Edgerton (34), a s  a means of reducing red rot in fec tio n . Abbott in  1938 
(5), doubted th a t  such a m easure would be e ffec tive  under Louisiana
c o n d it io n s .  He ind ica ted  th a t  i t  w as  im po ss ib le  to  ge t r id  of the  t r a s h  
com plete ly , and thet the  small quan tity  th a t  would a lw ays remain would 
probably con ta in  enough of the  red  rot fungus for inoculum . Further, 
s eed  cu ttings  and s tubb le  rh izom es th a t  become exposed  during spring 
c u lt iva tio n  opera tions serve  a s  a source of inoculum for le a f  in f e c t io n s .
MATERIALS AND METHODS
Sugarcane v a r ie t ie s  u sed  in red rot s tu d ies  inc luded  su sc e p t ib le  
and re s is ta n t  c a n e s .  C o . 290 and C .P .  34 -120 , ra ted  a s  su s c e p t ib le ,  
and C .P .  44 -101 , ra ted  a s  r e s i s t a n t ,  w ere  used  in g reenhouse  and fie ld  
inocu la tion  ex p er im e n ts . Other v a r ie t ie s  u sed  were: C o . 281 (R);
N .C o .  310 (S); C .P . 29-116 (R); C .P .  36-13 (V.R.); C .P .  36-105 (R); 
C .P .  43-47 (MS); C .P .  47-193 (MR); C .P .  52-68 (R); La. Purple (S) 
and severa l promising seed in gs  under s tudy .
Preparation of C ultu re  Media
Oatmeal agar w as used  for culturing  the  fungus from the  su g a r-
■ fi
cane  p lan t .  It w as  made by using  65 grams of oatm eal and 20 grams of 
B acto -agar per l i te r  of w a te r .  The oatm eal w as p laced  in  a l i te r  f la sk  
conta in ing  5 00 c c ,  of w a te r  and hot tap  w ater  w as allow ed to  run over 
the  f la sk  for 30 minutes to  1 hour. This w as  then  s tra ined  through 
c h e e s e  c lo th . B ac to -agar  w as mixed in  5 00 c c .  of w a ter  and the  r e ­
su ltan t  su sp en s io n  brought to  a b o il .  The oatm eal ex trac t and w ater  
agar were th en  thoroughly mixed by pouring back  and forth and s te r i ­
l iz ed  by au toclav ing  for 30 minutes to  1 hour at 17 pounds p re s su re .
One drop of 50 per cen t la c t ic  ac id  w as added to each  p la te  to  ac id ify  
th e  agar  and reduce  b a c te r ia l  con tam ination .
Iso la tio n s  of Red Rot from Seed P ieces
In order to  determine the  c a u sa l  agent of seed  p iece  de terio ra tion
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occurring on different p lan ta t io n s  in  L ou is iana , during th e  w in ter  and 
spring of 1960, and a ls o  on c a n e  p lan ted  in th e  fa l l  of 1960, red  ro t w a s  
iso la te d  from le a f  s c a r s ,  bud s c a le s  and in ternodal and nodal t i s s u e s .
The p resen ce  of the  red rot organism  and other types  of fungi involved 
in th e  trouble w as determined by a p lating  tech n iq u e .
After removing the  sh o o ts ,  th e  seed  p ie c e s  w ere  w ash ed  thoroughly 
in running w a te r ,  d ivided in se c t io n s  of one or two in te rn o d es , split 
apart w ith  a kn ife ,  immersed for 10 minutes in a 1:1000 so lu tion  of b i ­
ch loride  of mercury in 5 0 per cen t  ethyl a lc o h o l , and then  transferred  to  
a sa tu ra ted  so lu tion  of calcium  hypoch lo rite . The cane  p ieces  rem ained 
in th e  so lu tion  during th e  tim e iso la t io n s  w ere  being  m ade. S te r il ized  
lea f  s c a r s ,  bud s c a le s  and in ternodal and nodal t i s s u e s  were p la te d .  A 
s te r i le  knife or s c a lp e l ,  a s te r i le  pair of fo rceps and a No. 2 cork borer 
were u se d .  Four p ie c e s  were p la ted  on each  Petri d ish .  D ishes  were 
kept in  paper bags  in th e  labora tory , and afte r  4 to  6 d ay s , the  red  rot 
and other fungi were recorded .
Iso la tio n  of Red Rot from Young Shoots
The occurrence  of the  red rot fungus in the  young growing shoot 
w as determined by a p la ting  tec h n iq u e .  Shoots of both plant and stubble  
cane  w ere  dug in  the  spring of 1960 and of 1961 from the  L .S .U .  Experi­
ment Station can e  f ie ld s  and from some p lan ta tions  in  L ou is iana . The 
shoots  were removed from the seed  p iec es  and w ashed  thoroughly with 
w a te r .  Before p la t ing , they  w ere  immersed for 10 minutes in a 1:1000
so lu tion  of b ich lo ride  of mercury in  50 per cen t a lc o h o l.  This s te r il iz in g  
agen t w as  made by d isso lv ing  tw o ta b le ts  of b ich loride  of mercury (Park, 
D avis and C o .)  in  a l i te r  of so lu tion  made up of 500 c c .  of 95 per cent 
e thyl a lcohol and 500 c c .  of w a te r .  After surface  s te r i l iz a t io n ,  the  
t re a te d  shoots w ere  sp lit  apart in  the so lu tion  with a s te r i le  sca lp e l  
and th en  transfe rred  to  a sa tu ra ted  so lu tion  of calc ium  hypochlorite  made 
by adding 40 gram s to  a  l i te r  of w a te r .  The p lan ts  rem ained in  th e  so lu ­
tion  during th e  tim e iso la t io n s  w ere  being made from s te r i l iz e d  in te rnal 
t i s s u e s .  Small p ie c e s  taken  a t  random from the  f i r s t ,  seco n d , th ird , 
fourth , fifth and s ix th  ro lled  le a f  and lea f  shea th  of th e  whorl w ere  
p la te d .  Four p ie c e s  were p la ted  on each  Petri d ish  by means of s te r i le  
forceps; as  many d ish e s  were used  a s  n e c e ssa ry  to  cover th e  w hole lea f  
whorl of the  young shoot being s tu d ie d . D ishes  w ere  kept in  paper bags 
in the  labora to ry , and after 5 -6  d a y s ,  the  red rot iso la t io n s  w ere  r e ­
corded .
Inocula tion  of Leaf M idribs in  M oist Chambers
Healthy C o . 290 suga rcane  le a v e s  w ere  c o llec ted  from f ie ld  and 
g reenhouse-g row n p la n ts .  Seven inch midrib p ie c e s  w ere  cu t from each  
le a f .  They w ere f i rs t  w ashed  thoroughly with running w a te r ,  th en  s te r i ­
lized  for 5 -10  m inutes in a 1:1000 so lu tion  of b ich lo ride  of mercury in  
50 per cent e thy l a lcohol and th en  w ashed  carefu lly  w ith  w a te r .  Before 
p lac ing  in moist cham bers , the  cut ends of th e  midribs were dipped in a 
melted w ax . The ven tra l and dorsa l su rfaces  were inocu la ted  by spraying
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w ith  a co n id ia l  su sp e n s io n ,  using  a De V ilb iss No. 127 a tom izer . In ­
ocu la tions  w ere  made on both in jured  and noninjured m idribs. The in jury  
w as  made by puncturing the  midrib w ith a s te r i le  n e e d le .  C hecks  w ere  
kept for each  trea tm ent u se d .  After 6 d a y s ,  th e  midribs w ere  w ashed  
under running w ater  and 0 .5  cm. p ie c e s  were cu t  at random from each
midrib with a s te r ile  sc a lp e l  and p laced  in  a 1:1000 so lu tio n  of b ich lo r ide
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of mercury in  50 per cen t  ethyl a lco h o l.  After 5 m inutes, th e  midrib p ie c e s  
w ere  tran sfe rred  w ith  s te r i le  forceps to  a sa tu ra ted  so lu tion  of calcium  
hypoch lo rite , in  which th ey  rem ained during th e  tim e iso la t io n s  were 
being  m ade. Four midrib p ieces  w ere  p la ted  in each  Petri d ish .
Inocula tion  of Leaf Shea ths
The p lan ts  u sed  for lea f  sheath  ino cu la tion s  w ere  grown in po ts  
and f la t s  in  th e  g reen h o u se . The v a r ie t ie s  u se d  for th e s e  ino cu la t ion s  
w ere  C o . 281, C o . 290, C .P .  3 4 -120 , C .P .  44 -101 , N .C o .  310,
C .P .  5 2 -68 , C .P .  3 6 -1 3 , C .P .  36 -105 , C .P .  44 -1 55 , C .P .  48-103,
C .P .  5 0 -2 0 , C .P .  5 0 -4 5 , C .P .  5 2 -2 ,  C .P .  5 2 -6 8 , C .P .  5 3 -1 ,  C .P .
5 5 -3 0 , C .P .  56 -17 , C .P .  5 7 -1 ,  C .P .  5 8 -15 , C .P .  5 8 -2 0 , C .P .  58 -43 , 
C .P .  58-46 and C .P .  5 8 -48 .
W hen lea f  sh e a th s  s ta r ted  pulling away from th e  s t a lk s ,  in o c u la -  ” 
t io n s  were made by p lac ing  con id ia l  or a sc o sp o re  su sp e n s io n s  of th e  red  
rot fungus be tw een  th e  lea f  sheath  and th e  s t a lk .  Four to  s ix  lea f  
sh e a th s  w ere  in ocu la ted  on a p lan t .  The con id ia l  and a sco sp o re  s u s ­
pens ions  w ere  prepared in w a ter  from 6-7  days old cu ltu res  and from
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m acera ted  lea f  sh ea th  t i s s u e s  in  w hich p e ri th ec ia  had  developed  on in ­
o cu la ted  lea f  sh e a th s  kept in  moist cham bers in  th e  labora to ry . Each 
lea f  in ocu la ted  w as  la b e le d .  O bserva tions of symptom developm ent on 
in ocu la ted  leaf  sh ea th s  and th e  spread  of the  fungus to  the  midribs w ere  
recorded  up to  one month a f te r  in o cu la tio n . The fungus w a s  i so la te d  
from such  le a v e s .  C h e ck s ,  noninjured and in ju red , a s  w e ll  a s  non­
in ocu la ted  p lan ts  w ere  kept of each v a r ie ty  t e s t e d . Leaf s h e a th s ,  
in jured  by pricking w ith a fine  need le ,  w ere  in o cu la ted  w ith  spore  s u s ­
p e n s io n s ,  as  c h eck s  a ls o .  Sections of midribs and le a f  sh e a th s  w hich  
showed d is e a s e  sym ptom s, w ere  s tu d ied  h is to lo g ic a l ly .
The d is e a s e d  midribs and leaf  sh e a th s  w ere  w ashed  w ith  running 
w a te r ,  and k illed  in  formalin ace tic  ac id  so lu tion  made up of 5 0 c c .  ethyl 
a lcoho l (95%), a c e t ic  acid  (Glacial) 5 c c , ,  form aldehyde (37-40%) 10 c c . ,  
and w a te r  35 c c .
Before microtime hand se c t io n s  w ere  m ade, d is e a s e d  t i s s u e s  
kept in  FAA w ere  tran sfe rred  in to  50 per  cent g lycerin  so lu tion , and 
transfe rred  aga in  to  one per cen t lac to p h en o l .  S ec tions w ere  p laced  
in w a tch  g la s s e s  in  one per cen t  co tton  b lue  in  lac to p h en o l  (d is til led  
w a te r  20 c c . , l a c t ic  ac id  Z0 c c . , and g lycerin  40 c c . )  and h e a te d .  The 
se c t io n s  were then  h ea ted  in  two ch ang es  of c le a r  lac to p h en o l,  mounted 
on a  s l id e  in a drop of lac topheno l and observed  under th e  m icroscope. 
Sec tions  were a lso  made from portions of th e  midribs showing no 
sym ptom s.
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P resence  of Red Rot Infec tion  Inside  the  Leaf Sheaths
Leaves showing reddening in s id e  of th e  lea f  sh e a th s  w ere  co llec ted  
from different v a r ie t ie s  of can e  in th e  f ie ld .  These w ere  brought to  the  
labora tory  and w ash ed  w ith running w a te r .  Later, th ey  w ere su rface  s te r i ­
l iz ed  in  a 1:1000 b ich lo ride  of mercury so lu tion  in 50 per cent e thyl 
a lc o h o l  for 5 m inu tes , and transfe rred  to  a sa tu ra ted  so lu tion  of calcium  
hypochlorite  and th en  p laced  in  moist cham bers . After 6-7 d a y s ,  s c ra p ­
ings of the  upper and under le a f  sh ea th  su rfaces  were made with a s te r i le  
sc a lp e l  and s tud ied  under th e  m icroscope for the  p re sen c e  of con id ia  of 
the  red rot fu n g u s .
Iso la t io n s  from H ealthy  and D ise a se d  Midribs
D ise a se d  and hea lthy  midribs w ere  c o llec ted  from the  f ie ld  during 
the  growing s e a s o n  of 1960 and 1961, from w hich iso la t io n s  w ere  made.
The lea f  midribs w ere  firs t  w ashed  in running w ater  and then  s te r i l iz e d  
in  a 1:1000 b ich loride  of mercury so lu tion  in 50 per cen t ethyl a lcohol 
for 10 minutes and transfe rred  to  a sa tu ra ted  so lu tion  of calc ium  hypo­
c h lo r i te .  By using a s te r i le  s c a lp e l ,  four sm all p ie c e s  w ere  cut at 
random from each  midrib and p la ted  on ac id if ied  oatm eal agar . P la tes  
w ere  kept in  paper bags in th e  laboratory  and after 5 -6  d a y s ,  th e  red rot 
iso la t io n s  were reco rded .
Injury T es ts  of M idribs in th e  G reenhouse  and in  the  Field
In order to  sim ula te  cond itions occurring in th e  f ie ld ,  th e  follow ­
ing experiment w ere  m ade .
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In ju ries  w ere  made by rubbing le a f  m argins, arid a ls o  g la s s  s l id e s ,  
aga in s t  do rsa l  su rfaces  of le a v e s  in the  g reen hou se  and in  th e  f ie ld .  On 
th e  in jured  t i s s u e s ,  co n id ia l  su sp e n s io n s  w ere  sp ray ed . The production 
of le s io n s ,  the  tim e th ey  appeared  after ino cu la t ion  and iso la t io n  of the  
fungus w ere  reco rded .
O ccurrence of Red Rot in  D ise a se d  and in  Apparently H ealthy  Leaves 
in the  F ie ld
D ise a se d  and sym ptom less l e a v e s ,  showing no reddening of mid­
ribs w ere  c o llec ted  from sev e ra l  v a r ie t ie s  of cane  in  the  f ie ld  and a t  . 
different t im es of th e  y ear  during th e  growing s e a s o n s  of 1960 and 1961. 
Iso la tio n s  of th e  red rot fungus w ere  made from random se le c t io n s  of
4 -6  p ie c e s  of midrib from each  le a f .  T hese  p iec es  were s te r i l iz e d  for 
10 minutes in  a 1:1000 so lu tion  of b ich lo ride  of mercury in  50 per cen t  
a lco h o l.  After su rface  s te r i l iz a t io n ,  th e  t re a te d  midrib p ie c e s  were 
t ran sfe rred  to  a sa tu ra ted  so lu tion  of ca lc ium  hypochlorite  before 
p la t in g . P la te s  were kep t in paper bags  in  the  laboratory  and after
5 -6  d a y s ,  th e  red rot iso la t io n s  were reco rded . The re s u l ts  obtained  
are p resen ted  in Tablex X and XI.
Inocu la tion  of Sugarcane Seed P ieces
In October of 1959, in 1960, and in September of 1961, a number 
of s ta lk s  of each  of a  number of v a r ie t ie s  w ere  in ocu la ted  w ith con id ia l  
su sp en s io n s  of the  fungus (See Tables XII, XIII, and XIV).
Inocula tion  w as  made by boring a ho le  in  th e  cen te r  in ternode of a
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sta lk  in to  w hich inoculum w as  p lac ed .  C ane  w as  p lan ted  in th e  field  and 
dug up afte r  one or more m onths, to  determ ine th e  re la t iv e  r e s i s t a n c e -  
su sce p t ib i l i ty  of the  different v a r ie t ie s .
Inocula tion  of Standing S ta lks
In order to  determ ine the  re la tiv e  su sc e p t ib i l i ty  of s tand ing  cane  
and s ta lk  c u t t in g s , stand ing  cane  of a number of v a r ie t ie s  w a s  inocu la ted  
in  July of 1961. Ten s ta lk s  of each of the  same v a r ie t ie s  w ere  in ocu la ted  
as  seed  c a n e ,  p lan ted  in September and dug up and exam ined one month 
la te r .  V arieties inocu la ted  w ere: C o . 290, N .C o .  310, C .P .  36-105 , 
C .P .  44 -101 , C .P .  5 2 -6 8 , C .P .  5 3 -1 ,  C .P .  5 5 -30 , L. 56 -259 , C .P .
5 6 -60 , C .P .  5 6 -6 1 , C .P .  5 6 -6 2 , C .P .  5 6 -6 6 , C .P .  56 -6 7 , C .P .  5 6 -8 2 , 
C .P .  5 6 -8 3 , C .P .  56 -230 , C .P .  56-234 , C .P .  5 6 -2 35 , C .P .  56 -242 , 
C .P .  5 7 -7 1 , and L. 56-7 (See Table XV).
O ccurrence of the  Perfect S tage
t  t
The a sc ig e ro u s  s tage  of the  red rot fungus developed on lea f  
sh e a th s  and b lad e s  of dried sugarcane  le a v e s  in the  labora to ry . The 
le a v e s  had been  inocu la ted  by placing con id ia l  or a sco sp o re  su sp en s io n s  
be tw een  the  lea f  sh ea th  and the  s ta lk  of p lan ts  grown in the  g reen h o u se .  
F ifteen  days a fte r  ino cu la tion , de tached  le a v e s  w ere  tak en  to  the  lab o ra ­
to ry , w ashed  in  running w a te r ,  dried in  a paper tow el and th en  p laced  in 
s e l f - s e a l in g  M ason j a r s .  The moisture con ten t of the  le a v e s  w as enough 
to  en ab le  the  fungus to  produce p e r i th ec ia .  The v a r ie t ie s  u sed  were:
'  i ;
C o. 281, C o . 290, N .C o .  310, C .P .  34 -120 , C .P .  3 6 -1 3 , C .P .  44 -101 ,
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C .P .  48 -103 , and C .P .  5 2 -68 .
Under fie ld  co n d it io n s , p e r i th ec ia  w ere  observed  on old sugarcane  
t ra s h  on the  ground a s  w e ll  a s  upon th e  in o cu la te d ,  dead  or dying le a v e s  
(leaf b lad e ,  midrib, le a f  sheath) on the  s tand ing  cane  in  the  f ie ld .  They 
occurred be tw een  v a sc u la r  bundles on both su rfaces  of dead  le a v e s .  The 
d a te s  of occurrence  of mature a sc o s p o re s  on fie ld  m aterial were recorded .
The v a r ie t ie s  u se d  in fie ld  inocu la tio ns  were: L. 5 6 -2 , C .P .  5 6 -4 0 ,  
C .P .  5 6 -4 6 , C .P .  5 6 -5 3 ,  C .P .  5 6 -7 3 ,  C .P .  56-128 , C .P .  56-130 ,
C .P .  56-136 , C .P .  5 6 -214 , L. 5 6 -2 8 7 , L. 5 6 -290 , L. 56-310 , L. 56-315 , 
L. 56-322 and C .P .  36 -105 .
EXPERIMENTAL RESULTS 
O ccurrence  of Red Rot in the  Shoots of Plant C ane
Iso la tio n s  w ere  made from plant can e  of the v a r ie t ie s  C .P .  34-120 
C .P .  3 6 -1 3 , C .P .  3 6 -105 , C .P .  44 -101 , C .P .  4 7 -19 3 , C .P .  52-68  and 
N .C o .  310, by p la t ing  leaf s c a r s ,  lea f  s h e a th s ,  and in te rnal t i s s u e s  
from the  b a s a l  portion of young p la n ts .
The average  recovery of red  rot during th e s e  s tu d ie s ,  from lea f  
s c a r s ,  le a f  s h e a th s ,  and in te rna l  t i s s u e s  w as 1 8 .5 ,  2 5 .3 ,  and 17 .6  
per c e n t ,  r e s p e c t iv e ly .  W hen iso la t io n s  w ere  made from reddened 
in ternal t i s s u e s ,  Phvtophthora e rv th ro sep tica  Pethyb. , w as  reco vered . 
{See Tables I and II, P la te s  1 and 3).
Iso la tion  of Red Rot from Seed P ieces
The red rot organism  w a s  i so la te d  from lea f  s c a r s ,  bud s c a l e s ,  
and nodal and in ternodal t i s s u e s  of seed  p ie c e s  of f ive  v a r ie t ie s  w hich 
were p lan ted  in the  fa l l  of 1959. From a ll  v a r ie t ie s ,  w ith  the  excep tion  
of C .P .  36-13 from LaPlace P lan ta t io n , Phytophthora w as  a lso  i s o la te d .  
From L ouisiana  Purp le , red rot w a s  iso la te d  1 tim e from 280 p iec es  
p la ted  from nodes and in te rn o d es ,  w h e rea s ,  Phytophthora w as i so la te d  
76 t im e s .  Upon exam ination , th e  in terior of Louisiana Purple se ed  
p ieces  appeared  w a te r  soaked and had a salm on pink color in a re a s  
from w hich Phytophthora was i s o la te d ,  w hereas  the red  rot fungus w as 
iso la ted  from a re as  of a deeper red co lo ra tio n . From th e s e  re su l ts  it-
Table I .  O ccurrence of red rot in le a f  sc a rs , le a f  sh e a th s , in te rn a l t is s u e s  and  roo ts o f young shoo ts
p la ted  during w in ter and spring of 1960.
Variety
No.
shoots
studied
Leaf scar Leaf sheath In ternal t i s s u e s Roots
No. 1 
p la ted
%
red rot
No.
p lated
%
red rot
No.
p la ted
%
red rot
No.
p lated
%
red rot
N .C o . 310 17 24 20.8 52 30 .8 70 2 8 .6 20 5 .0
C .P .  34-120 13 18 16.7 34 23.5 12 33 .3 16
Oo
C .P .  36-105 33 92 13.0 98 21 .4 22 18.2 32 0 .0
C .P .  44-1012 95 ! 196 14.9 356 19.9 242 13.6 124 0 .0
*No. of p ieces  p la ted  at 4 p ieces  per p la te .  One or more i s o la te s  from a ll  shoo ts  (growth from 1 node) 
s tu d ie d .
2Phytophthora w as iso la ted  4 tim es on March 31, from in te rnal t i s s u e s .
Table II. O ccurrence of red rot in  le a f  S cars , le a f  sh e a th s , in te rna l t is s u e s  and roo ts of young shoots
p la ted  during w inter and spring of 1961.
Variety
No.
shoots
studied
Leaf scar Leaf sheath Internal t i s s u e s Roots
N o .1
plated
%
red rot
No.
plated
°//O
red rot
No.
p lated
°/to
red  rot
No.
p la ted
%
red rot
N . C o . 310 16 12 41.7 18 44 .4 136 27.9 28 0 .0
C .P .  36-13 18 12 8 .3 12 25 .0 124 9 .7 16 0 .0
C .P .  36-105 15 20 20 .0 24 25 .0 140 9 .3 24 0 .0
C .P .  44-1012 46 55 18.2 132 15.2 332 10.5 32 0 .0
C .P .  47-193 12 16 18.7 24 2 5 .0 112 14.3 16 0 .0
C .P .  52-683 15 16 12.5 18 22 .2 156 11.0 16 0 .0
4Average 18.5 25.3 17.6 0 .1
No. of p ieces  p la ted  at 4 p ieces  per p la te .  One or more iso la te s  from a ll  shoots (growth from 1 node) 
s tu d ie d .
2
Phytophthora was iso la ted  3 tim es on February 11, from in te rnal t i s s u e s .
3
Phytophthora w as iso la ted  4 tim es on February 7, from in te rnal t i s s u e s .
^Average recoveries  for 1960 and 1961.
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w as concluded th a t  seed  p iece  de te r io ra tion  re su l te d  from invas io n  by th e  
two o rg an ism s . R esu lts  of iso la t io n s  from th e  1960 p lant can e  crop are 
p resen ted  in  Table III.
Iso la tio n  of Red Rot from the  Leaf W horl of Young Shoots
In order to  determ ine w hether or not th e  red rot in fec tion  sp reads  
la te ra l ly ,  from outer to  inner le a v e s  of a young sh oo t,  lea f  w horls of 
seven  comm ercial v a r ie t ie s  w ere  s tu d ied .  The ou ter, dead lea v es  were 
rem oved. Iso la tio n s  w ere  made from inner, living le a v e s .  Shoots w hich  
were about 6-12 inches  in  heigh t w ere  s tu d ied .  R esu lts  are  p resen ted  in 
Table IV.
The ou ter-m ost le a f  s tud ied  gave the  h igh es t  pe rcen tage  of the red 
rot fu ngu s . From the  seco n d , th ird ,  fourth and fifth l e a v e s ,  p ro g ress iv e ly , 
fewer fungus i s o la te s  w ere  o b ta in ed . From the  s ix th  lea f  and deeper in 
the lea f  whorl no red rot fungi w ere  i s o la te d .  In C .P .  44-101 the  red 
rot fungus w as recovered  from the  ou ter  five le a v e s  studied; not from 
the s ix th .  In N .C o .  310 recovery  w as made from the  firs t  th ree  leav es  
only . In C .P .  34-120 the  red  rot fungus w as recovered  from the  first and 
th ird  l e a v e s .  In C .P .  3 6 -1 3 , C .P .  47-193 and C .P .  52-68  red rot fungi 
were recovered  only from th e  f irs t  two le a v e s .  These s tu d ies  confirmed 
S ingh 's  in te rp re ta t ion s  th a t  there  w as  la te ra l  spread  of the  fungus from 
outer to  in ner  le a v es  in the  lea f  whorl of the  young sh oo t.  H is to log ica l  
work show ed an accum ulation  of th e  fungus mycelium in the  very th in  
border t i s s u e s  of the  in fec ted  le a f .  It w as  assum ed  th a t  mycelium moved 
d irec tly  from one lea f  to  another in th is  fash ion  w ith in  the  young shoo t.
Table III . I s o la t io n o f  th e  red rot organism and Phytophthora from seed  p ieces  during w in ter , spring and fa ll  of 
1960.
Leaf scars-:- Bud s c a le s Internodal and nodal t i s s u e s 1
Variety Location Date
No.
p lated
%
red rot
No.
p lated
%
red rot
No.
pla ted
%
red rot
No.
Phytophthora
%
Phytophthora
La. Purple
Baton
Rouge 3 /1 9 /6 0 28 0 .0 28 3 .6 280 5 .7 76 27 .1
C .P .  52-68 LaPlace 3 /2 6 /6 0 20 10.0 20 20 .0 128 8 .7 17 13.3
N .C o . 310 Lutcher 4 /7 /6 0 12 0 .0 12 16.7 60 28 .3 3 5 .0
C . P . 44-110
Port
Allen 4 /7 /6 0 12 33.3 12 25 .0 44 29.5 2 4 .5
N .C o . 310 LaPlace 4 /9 /6 0 16 18.7 16 0 .0 60 15.0 2 3 .3
C . P . 36-13 LaPlace 4 /9 /6 0 16 12.5 16 6 .2 78 7 .8 0 0 .0
C . P . 52-68 S t.  James 11/11/60 24 12.5 24 0 .0 60 2 5 .0 4 6 .7
N .C o .  310 S t .  James 11 /11 /6 0 24 8 .3 24 12.5 180 20 .0 9 15.0
In some c a s e s  both fungi were iso la ted  from the  same shoo t.
- J * .
CO
Table IV. O ccurrence of th e  red rot organism  in  th e  le a f  whorl of young, fie ld -grow n shoo ts from 6 to  12 in ch es  in
h e ig h t. 1
Variety
No.
shoots
studied
No.
p ieces
p lated
First lea f Second leaf Third lea f Fourth leaf Fifth lea f Sixth le a f
No.
p la ted
C
red
Vo
rot
No.
p lated
%
red rot
No.
p lated
%
red  rot
No.
p lated
%
red rot
No.
p la ted
%
red rot
No.
p lated
%
red rot
C . P . 34-120 13 64 24 20 .9 16 0 .0 12 16.7 4 0 .0
m
4 0 .0 4 0 .0
C . P . 36-13 18 60 20 25 .0 16 6 .2 12 0 .0 A 0 .0 4 0 .0 4 q . o
C . P . 36-105 48 296 100 27 .0 76 14.5 56 0 .0 24 0 .0 20 .0 .0 20 0 .0
C . P . 44-101 141 904 332 34 .0 296 13.2 136 13.2 68 11.8 52 3 .8 20 0 .0
C . P . 47-193 12 68 28 25 .0 16 18.7 12 0 .0 4 0 .0 4 0 .0 4 0 .0
C .P .  52-68 15 96 32 18 .7 24 4 .6 16 0 .0 16 0 .0 .4 0 .0 4 0 .0
N .C o .  310 33 196 96 29 .2 48 33 .3 24 20 .8 12 0 .0 8 0 .0 8 0 .0
Average 25 .7 12.9 7 .2 1.7 0 .5 0 .0
^Average recoveries  for 1960 and 1961.
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Inocu la tion  of M idribs in  M oist Cham bers
L esions began to  appear  in  th e  in jured  lower midribs a f te r  36 hours 
and on the  in jured  upper midribs a f te r  48 hou rs .  The spread  of indiv idual 
red rot le s io n s  w as fa s te r  on the  upper surface  of th e  midrib than  on th e  
low er su rfa ce .  N ecro tic ,  yellow  spo ts  w ere  observed  on noninjured 
b lad e s  a fte r  four d a y s .  The average  recovery  of red  ro t-fu n g i,  s ix  days 
a fte r  inocu la tio n , for fie ld -g row n and g reenhouse-g row n  le a v e s  is  shown 
in Table V. From in ju red , in ocu la ted  m idribs, a f te r  s ix  d a y s ,  th ere  w as  
100 pe r  cen t recovery . The average  per cen t recovery  from nonin jured , 
in ocu la ted  upper and lower midribs of fie ld -g row n lea v es  w as  75 and 81 .5 , 
re s p e c t iv e ly .  The average  recovery from nonin jured , in ocu la ted  upper 
and  lower midribs of g reenhouse-g row n le a v e s  w as  80 .5  and 88 .8  per 
c e n t ,  re sp e c t iv e ly .  From in ju red , non inocula ted  upper midribs (checks) 
no red  rot fungi were i s o la te d .  H ow ever, i so la t io n s  from noninjured, 
non inocu la ted  f ie ld -grow n le a v e s  (checks) gave 5 .5  per cen t red rot 
fungi from low er m idribs.
Inocu la tion  of Leaf Sheaths of Field and G reenhouse-g row n P lants
Leaf sh e a th s  of th e  following v a r ie t ie s  w ere  inoculated : Co. 281, 
C o . 290, N .C o .  310, C .P .  3 4 -1 2 0 , C .P .  3 6 -1 3 , C .P .  36 -105 , C .P .  
4 4 -1 0 1 , C .P .  4 4 -155 , C .P .  48 -103 , C .P .  5 0 -2 0 , C .P .  5 0 -4 5 , C .P .
5 2 -2 ,  C .P .  5 2 -6 8 , C .P .  5 3 -1 ,  C .P .  5 5 -3 0 , C .P .  5 6 -1 7 , C .P .  5 7 -1 ,  
C .P .  58 -1 5 , C .P .  5 8 -20 , C .P .  5 8 -4 3 ,  C .P .  58-46 and C .P .  58 -4 8 . 
Symptoms developed w ith in  48 hours in nonin jured , inocu la ted
Table V. Recovery of th e  red rot fungus from fie ld -grow n and greenhouse-grow n le a f  m idribs of C o . 2 9 0 .1
Treatment-
Field--grown midribs G reenhouse-grow n midribs
No.
p ieces
p lated
No. 
red rot Per cent
No.
p iec es
pla ted
No. 
red rot Per cent
2Injured, inoculated 36 36 100.0  - 36 36 100.0
3
Injured, inoculated 36 36 100.0 • 36 36 100.0
2
Noninjured., inoculated 36 26 7 5 .0 36 29 80 .5
3
Noninjured, inoculated 36 • 31 81.5 36 32 8 8 .8
2
Injured, noninoculated check 36 0 0 .0 36 0 0 .0
3
Noninjured-, iqoninoculated ch eck 36 2 5 .5 36 0 0 .0
1
Apparently-healthy t i s s u e  w as inoculated  in  th e  laboratory and iso la t io n s  w ere  made after 6 d a y s .  
^Upper midrib epiderm is. - (All in juries made with a  n e e d le . )-
3
Lower midrib ep iderm is. (All in ju ries  made w ith a n eed le .) :
CD
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lea f  sh e a th s  (Plate 2), w hile  le s io n  developm ent on midribs of such le a v e s  
required  10 days or more. W hen leaf  sh e a th s  w ere  in ju red , and in o cu la ted , 
symptoms appeared  w ith in  24 to  36 h o u rs ,  w h ile  6 to  9 days w as required  
for developm ent of le s io n s  on midribs of th e s e  l e a v e s .  R esu lts  are  g iven  
in  Tables VI and VII.
The p resen ce  of red  rot in  midribs w a s  determ ined by iso la t io n s  15 
days a fte r  ino cu la tion s  w ere  m ade. The fungus w a s  -not recovered  from 
portions of th e  midrib be tw een  l e s io n s . It w il l  be  noted th a t  red rot d e ­
ve loped  on midribs of more lea f  b lades  w hen  lea f  sh e a th s  w ere  in jured  than  
w hen they  w ere  not in ju red .
Inocu la tion  of Injured and Noninjured M idribs of P lan ts  Grown in 
th e  G reenhouse  and in  the  F ield
Red rot symptoms u su a l ly  do not appear on th e  midribs of le a v e s  in 
th e  f ie ld  until  July or August in  L ou is ian a . S tudies reported by Singh (67) 
and rep ea ted  during th is  in v es tig a t io n  showed th a t  the  red rot fungus w as 
recovered  from noninjured , inocu la ted  midribs in  th e  f ie ld .  The p resen ce  
of l e s io n s ,  resu lting  from in s e c t s  or o ther p o s s ib le  c a u s e s  has  been  co n ­
sidered  important in th e  development of red  rot on lea v es  of p lan ts  in the  
f i e ld .
In the  g reen h o u se , the  v a r ie t ie s  u se d  for th e s e  inocu la tions  were:
C o . 281, C o . 290, N .C o .  310, C .P .  4 4 -1 0 1 , C .P .  4 8 -1 0 3 , C .P .  5 2 -6 8 , 
C .P .  5 5 -3 0 ,  C .P .  5 7 -1 ,  and C .P .  5 8 -1 5 .  The f ie ld -grow n v a r ie t ie s  
w ere: L. 5 6 -2 ,  C .P .  5 6 -4 0 , C .P .  5 6 -4 6 , C .P .  5 6 -5 3 ,  C .P .  5 6 -7 3 ,
C .P .  5 6 -1 2 8 , C .P .  5 6 -1 3 0 , C . P .  5 6 -136 , C .P .  5 6 -2 1 4 , L. 56 -290 ,
Table VI. Recovery of th e  red rot fungus from le s io n s  on m idribs a fte r le a f  shea th  in o cu la tio n s of g reen h o u se -
grown p la n ts .1
Variety
Injured inoculated  le a f  shea ths Noninjured inocu la ted  le a f  shea ths
No.
leav es
trea ted
No. midribs 
showing v is ib le  
symptoms
%
red rot
No.
leav es
trea ted
No. midribs 
showing v is ib le  
symptoms
%
red rot
C o . 281 22 0 0 .0 24 0 0 .0
C o . 290 254 8 3 .2 128 3 4; 7
N .C o .  310 94 3 3 .2 63 0 0 .0
C .P .  34-120 289 2 0 .7 174 0 0 .0
C ,P .:3 6 -1 3 47 0 0 .0 40 0 0 .0
C .P .  36-105 21 0 0 .0 0 0 0 .0
C .P .  44-101 531 15 2 .8 203 5 2 .4
C .P .  44-155 6 0 0 .0 7 0 0 .0
C .P .  48-103 34 0 0 .0 19 0 0 .0
C .P .  50-20 13 0 0 .0 11 0 0 .0
C .P .  50-45 8 0 0 .0 11 0 0 .0
C .P .  52-2 5 0 0 .0 7 0 0 .0
C .P .  52-68 59 1 1.8 38 0 0 .0
C .P .  53-1 8 0 0 .0 5 0 0 .0
C .P .  55-30 12 0 0 .0 10 0 0 .0
C .P .  56-17 17 0 0 .0 13 0 0 .0
C .P .  57-1 6 0 0 .0 8 0 0 .0
C .P .  58-15 7 0 0 .0 6 0 0 .0
C .P .  58-20 9 0 0 .0 9 0 0 .0
C .P .  58-43 8 0 0 .0 6 0 0 .0
C .P .  58-46 5 i 0 0 .0 7 0 0 .0
C .P .  58-48 10 0 0 .0 13 0 0 .0
Total 1465 29 2 .0 802 8 1 .0
^Lesions w ere  counted f if teen  days a fte r  inocu la tion .
Table VII. Recovery of th e  red rot fungus from le s io n s  on m idribs a fte r le a f  s h e i th  in o cu la tio n s in  f ie ld -
grown p la n ts . *
. Variety
Iotured inoculated  le a f  sh ea th s Noninjured inocu la ted  le a f  sh ea th s
No.
le a v e s
trea ted
No. midribs 
showing v is ib le  
symptoms
%
red rot
No.
lea v es
trea ted
No. midribs 
shdwing v is ib le  
symptoms
%
red rot
C o. 281 27 0 0 .0 13 0 0 .0
C o . 290 98 3 3 .1 76 2 2 .6
N. C o . 310 63 2 3 .2 52 0 0 .0
C .P .  34-120 71 1 1 .4 68 0 0 .0
C .P .  44-101 138 4 2 .9 96 3 3 .1
C .P .  48-103 43 0 0 .0 65 0 0 .0
C .P .  52-68 56 1 1.8 36 1 2 .8
Total 496 .11 2 .2 406 6 1.5
*Lesions w ere  counted f if teen  days after inocu la tion .
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L. 56 -310 , L. 5 6 -31 5 , L. 5 6 -322 . C .  P . 36-105 w as  u se d  a s  a c h ec k .
R esults  g iven  in  Table VIII show th a t  very few le s io n s  developed  
on in ju red , in o cu la ted  midribs of C o . 290 and N .C o .  310 a s  a re su l t  of 
inocu la tions  made in  the  g reen h o u se . No le s io n s  developed  on non­
in ju red , inocu la ted  midribs under sim ilar conditions during th e  month 
of M arch . W hen the  sam e v a r ie t ie s  w ere  tran sp lan ted  ou tdoors , back  
of the  g reenho use , and in ocu la ted  w ithout in jury , no le s io n s  developed 
when inocu la tio ns  were made during April and May (Table IX). H o w ever , 
red  rot le s io n s  did develop  on noninjured , inocu la ted  p la n ts ,  a s  w e ll  a s  
on in jured p lan ts  in the  fie ld  w hen inocu la tions  w ere  made during la te  
May and June (Table IX). The fie ld  inocu la tions  w ere  made during 
periods of rain  and very high hum idity , which may p o ss ib ly  exp la in  the  
red rot development on inocu la ted  midribs (noninjured and in ju red). It 
i s  assum ed  th a t  the  spores  w ere  ab le  to  germ inate  on th e  midribs and 
pene tra te  d irec tly  when w ater w as p re s e n t .  In the  g reen h o u se , humidity 
w as very low , which probably p revented  spore germ ination  and subsequen t 
in fec tio n .
Under fie ld  conditions during April and M ay, no le s io n s  developed 
on noninjured in ocu la ted  m idribs. This w as probably due a ls o  to  very 
dry w eather  conditions which p reva iled  during th e  inocu la tion  p e r io d s .
O ccurrence of Red Rot in  D ise a se d  and in  Apparently H ealthy  Leaves in 
the  Field
D ise ased  and sym ptom less l e a v e s ,  showing no reddening of midribs 
w ere  c o llec ted  from sev era l  v a r ie t ie s  of cane  in  th e  fie ld  and a t  different
Table VIII. Recovery of th e  red  rot fungus from le s io n s  on in ju re d -in o c u la ted , and non in ju red -inocu la ted
le a f  m idribs on p lan ts  grown in  th e  g r e e n h o u s e ^
Variety
In iured-inoculated Noni ni u red -inocu la t ed
No.
leav es
No. midribs 
w/sym ptoms
%
red rot
No. No. midribs 
le a v es  w /sym ptom s
%
red rot
C o . 281 10 0 0 .0 10 0 0 .0
C o. 290 10 1
i
10.0 10 0 0 .0
N .C o .  310 10 2 20 .0 10 0 o * o
C .P .  44-101 10 0 0 .0 10 0 0 .0
C .P .  48-103 10 0 0 .0 10 0 0 .0
^Injured by rubbing younger lea f  midrib with margin of o lder le a f .
2Treated March 20, 1961, and evaluated  15 days la te r .
T ab le  IX. Recovery of th e  red rot fungus from le s io n s  on in ju red -in o cu la ted , and non in ju red-inocu lated  lea f
m idribs on p lan ts  grown in  the  f ie ld . *
In jured-inoculated__________  Noninl u red-inocu la ted
Variety Date
No.
leav es
No. midribs 
w/sym ptoms
%
red rot
No.
leav es
No. midribs 
w/sym ptom s
%
red ro1
C o . 281 4 /2 5 /6 1 16 0 0 .0 12 0 0.0
C o . 290 i t 37 3 8 .1 12 0 0 .0
N .C o . 310 i t 47 8 17.0 12 0 0 .0
C .P .  44-101 i i 54 7 13.0 12 0 0 .0
C .P .  48-103 5 /2 2 /6 1 27 2 7 .4 12 0 0 .0
C .P .  52-68 I t 13 2 15.4 12 0 0 .0
C .P .  55-30 II 16 1 6 .3 12 0 0 .0
C .P .  57-1 I I 16 1 6 .3 12 0 0 .0
C .P .  58-15 I I 12 0 0 .0 12 0 0 .0
L. 56-2 5 /2 6 /6 1 20 17 85 .0 20 5 2 5 .0
C .P .  56-40 II 20 20 100.0 20 3 15.0
C .P .  56-46 5 /2 9 /6 1 20 13 65 .0 20 2 10.0
Table IX. C ontinued.
Variety Date -
Ini u red -i  noc ulat ed Noninj u red -inocu la ted
No.
leaves
No. midribs 
w /sym ptom s
%
red rot
No.
leav es
No. midribs 
w /sym tptom s
%
red rot
C .P .  56-53 5 /2 9 /6 1 20 16 8 0 .0 20 6 30 .0
C .P .  56-73 5 /3 1 /6 1 20 20 100.0 20 3 15.0
C .P .  56-128 I I 20 11 55 .0 20 4 20 .0
C .P .  56-130 6 /2 /6 1 20 9 4 5 .0 20 2 10.0
C .P .  56-136 !J 20 19 95 .0 20 3 15.0
C .P .  56-214 6 /3 /6 1 20 15 7 5 .0 20 6 30 .0
L , 56-290 I I 20 18 90 .0 20 5 25 .0
L. 56-310 6 /5 /6 1 20 17 8 5 .0 20 2 10.0
L. 56-315 I I 20 20 100.0 20 5 25 .0
L. 56-322 6 /7 /6 1 20 20 100,0 20 4 20.0
C .P .  36-105 II 20 14 70 .0 20 6 3 0 .0
^Tnj-ured by rubbing lea f  midribs with g la s s  s l id e .
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tim es of the  year  during the  growing se a s o n s  of 1960 and 1961. The 
re s u l ts  ob tained  are p resen ted  in  Tables X and XI. These re s u l ts  in d i­
c a te  th a t  the  red rot fungus occurs in apparen tly  hea lthy  lea v es  and 
su gges ts  inc ip ien t  in fec tio n , w hich might develop  la te r  into v is ib le  
le s io n s  on lea v es  of field  growing p l a n t s .
Reaction of Sugarcane V arieties to  Red Rot
Inocula ted  s ta lk s  of a number of v a r ie t ie s  p lan ted  in  the  fie ld  in  the  
fa ll  of 1959, in 1960, and in  1961, w ere  dug up and sp lit  leng thw ise  after 
one to  th ree  m onths. The re la tiv e  severity  of th e  d is e a s e  in in ternodal 
and nodal t i s s u e s  w as  recorded .
The red rot symptoms spread  long itud inally  up to  4 in te rnodes b e ­
yond the  point of inocu la tion  and the  in ternodal and nodal t i s s u e s  were 
badly ro tted  in  some v a r i e t i e s . In o th e r s , only sca t te red  portions were 
d is e a s e d ,  th e  nodal t i s s u e s  being l i t t le  a ffe c te d .  The r e s i s t a n c e - s u s -  
cep tib il i ty  ra tings a re  p resen ted  in Tables XII,' XIII, and XIV. The re la tive  
su sce p tib i l i ty  of s tanding can e  of the  same v a r ie t ie s  inocu la ted  and p lan ted  
in the  fa ll  of 1961 w as determined by inocu la tions  in July 1961. The re su l ts  
are p resen ted  in Table XV.
The descend ing  order of r e s i s ta n c e  w as a s  follows:
1. Very re s i s ta n t
2. R esis tan t
3 . M oderately r e s is ta n t
4 . M oderately  su sce p t ib le
5 . Suscep tib le
6. Very su sce p t ib le
Table X. Recovery of the  red rot fungus from apparently  healthy  and from d ise a se d  lea f  midribs, co llec ted  
at different da tes  from different v a r ie t ie s  of sugetrcane in  th e  field  (l^BO).
Leaves w ith  symptoms  Leaves without symptoms
Date of 
plating Variety
No.
leav es
No. p ieces  
p la ted
%
red rot
No.
leav es
No, p ieces  
p la ted
%
red rot
5 /1 4 /6 0 C .P .  44-101 19'. 60 0 .0 11 20 0 .0
5 /2 2 /6 0 N .C o .  310 23 40 0 .0 14 36 0 .0
6 /8 /6 0 Co. 200 27 160 5 .6 13 28 0 .0
6 /1 3 /6 0 C .P .  44-101 26 204 6 .4 11 20 5 .0
6 /2 4 /6 0 C .P .  36-105 20 100 5 .0 ' 12 28 0 .0
7 /2 /6 0 C .P .  52-68 37 186 14.0 18 36 0 .0
7 /2 2 /6 0 C o. .290 44 160 20 .6 14 32 3 .1
8 /5 /6 0 C .P .  44-101 2-1 104 20.2 9 24 4 .2
8 /1 3 /6 0 C .P .  36-105 26 132 2 2 .0 8 16 0 .0
8 /2 3 /6 0 C .P .  44-101 60 192 18.2 12 32 6 .3
8 /2 8 /6 0 C .P .  52-68 41 244 28.3 10 44 6 .9
9 /5 /6 0 C o. 290 27 164 47 .0 11 52 9 .6
9 /9 /6 0 C .P .  44-101 22 152 4 1 .4 12 48 8 .3
tn
C/T
Table XI. Recovery of the  red rot fungus from apparently  healthy  and from d ise a s e d  le a f  midribs co llec ted  
a t different d a tes  from different v a r ie t ie s  of sugarcane  in  th e  field  (1961).
Leaves with symptoms Leaves w ithout symptoms
Date of 
plating Variety
No.
leav es
No. p ieces  
p la ted
%
red rot
No.
leav es
No. p ieces  
p la ted
%
red rot
5 /8 /6 1 C .P .  44-101 12 56 2 5 .0 16 24 0 .0
5 /1 1 /6 1 C o . 290 19 68 26.5 14 28 0 .0
5 /1 6 /6  i C .P .  36-105 16 72 16.7 11 20 0 .0
5 /1 9 /6 1 N .C o .  310 21 84 19.1 16 32 6 .3
5 /2 3 /6 1 C .P .  52-68 13 60 13.3 10 24 0 .0
6 /6 /6 1 C .P .  44-101 35 136 16.9 14 24 8 .3
6 /1 2 /6 1 C .P .  44-101 26 112 17.0 13 36 2 .8
6 /2 0 /6 1 C o. 290 23 96 28 .1 15 44 4 .6
7 /5 /6 1 C .P .  36-13 11 52 25 .0 10 28 0 .0
7 /1 1 /6 1 C .P .  52-68 17 84 20 .2 12 32 3 .1
7 /2 2 /6 1 C .P .  44-101 30 124 25 .8 11 28 10.7
7 /2 9 /6 1 C .P .  56-88 20 108 26 .9 12 40 12.5
8 /2 /6 1 C .P .  52-68 18 92 22.8 10 24 8 .3
8 /5 /6 1 C .P .  44-101 29 132 28 .8 18 36 11.1
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Table XII. R eaction of sugarcane  v a r ie tie s  to  red  ro t in  1959.
Variety____________________ ;___________   Reaction
C o . 290 Very su sce p tib le
C .P .  36-13 R esis tan t
C .P .  53-1 M oderate ly  re s is ta n t
C .P .  55-14 M oderate ly  r e s is ta n t
C .P .  55-30 Very su sce p t ib le
C .P .  56-2 M oderately  re s i s ta n t
C .P .  56-30 R esis tan t
L. 55-6 R esis tan t
L. 56-7 M oderately  re s i s ta n t
L. 56-17 M oderate ly  r e s i s ta n t
L. 56-25 M oderate ly  su sce p t ib le
I .  57-2 M oderate ly  su sce p tib le
L. 57-25 M oderately re s is ta n t
L. 57-37 M oderately  su sce p tib le
C .P .  57-71 Suscep tib le
C .P .  57-98 R esis tan t
C .P .  57-108 M oderate ly  re s i s ta n t
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Table XIII. R eaction of sugarcane  v a r ie tie s  to  red  rot in  1960.
Variety Reaction
C o . 281 Very su sce p tib le
C o . 290 Suscep tib le
N .C o .  310 S uscep tib le
C .P .  29-116 Suscep tib le
C .P .  36-13 Suscep tib le
C . P .  36-105 M oderately re s i s ta n t
C .P .  43-47 M oderately su sce p tib le
C .P .  44-101 M oderately  su sce p tib le
C .P .  44-155 R esis tan t
C .P .  47-193 M oderately r e s i s ta n t
C .P .  48-103 M oderately re s i s ta n t
C .P .  52-68 R esis tan t
C .P .  53-1 M oderately  su sce p t ib le
C .P .  55-30 M oderately  su sc e p t ib le
C . P .  57-1 M oderately  re s i s ta n t
C .P .  58-2 Very re s is ta n t
C .P .  58-15 R esis tan t
C .P .  58-20 Very re s i s ta n t
C .P .  58-43 Very re s is ta n t
C .P .  58-46 Very re s i s ta n t
C .P .  58-48 Very re s is ta n t
C .P .  58-51 Very re s is ta n t
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Table XIV. R eaction of su g a rcan e  v a rie tie s  to  red  rot in  1961.
Variety _________________________________ ;______ Reaction
C o . 290 Very su sce p tib le
N .C o .  310 S uscep tib le
C .P .  36-105 M oderately  re s is ta n t
C .P .  44-101 M oderately  su scep t ib le
C .P .  52-68 M oderately su sce p tib le
C .P .  53-1 Suscep tib le
C .P .  55-30 M oderately  su sce p tib le
C .P .  56-60 S uscep tib le
C .P .  56-61 Very re s is ta n t
C .P .  56-62 M oderately  su sce p tib le
C .P .  56-66 M oderately  su scep tib le
C .P .  56-67 M oderately  su scep tib le
C .P .  56-82 R esis tan t
C .P .  56-83 M oderately  su scep tib le
C .P .  56-230 Suscep tib le
C .P .  56-234 M oderately su scep t ib le
C .P .  56-235 Suscep tib le
C .P .  56-242 M oderately  re s is ta n t
C .P .  57-71 Suscep tib le
L. 56-7 M oderately  re s is ta n t
L. 56-259 M oderately su scep t ib le
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Table XV. R eaction of stand ing  cane  to  red  ro t in  1961. *
Variety Reaction
C o . 290 S uscep tib le
N .C o .  310 R esis tan t
C .P .  36-105 R esis tan t
C .P .  44-101 R esis tan t
C .P .  52-68 R esis tan t
C .P .  53-1 R esis tan t
C .P .  55-30 S uscep tib le
C .P .  56-60 R esis tan t
C .P .  56-61 R esis tan t
C .P .  56-62 R esis tan t
C .P .  56-66 M oderately  su sce p tib le
C .P .  56-67 Suscep tib le
C .P .  56-82 R esis tan t
C .P .  56-83 M oderately  re s is ta n t
C .P .  56-230 Suscep tib le
C .P .  56-234 Suscep tib le
C .P .  56-235 Very su sce p tib le
C .P .  56-242 M oderately su sce p t ib le
C .P .  57-71 R esistan t
L. 56-7 S uscep tib le
L. 56-259 R esis tan t
^Inoculated standing cane  in July 1961.
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Study of H o s t-P a ra s i te  R ela tionsh ips
Microtome hand se c t io n s  w ere  made from sheath  and b lade  of the  
lea v es  tha t had been  inocu la ted  back  of the  le§ f  shea th  and where midrib 
symptoms had developed . Sec tions through red  rot le s io n s  w ere  made in  
order to  study th e  production of spores  w ith in  the  h os t  t i s s u e s .  Sec tions 
of the  midrib w ere  cut through young le s io n s  15 days a fte r  in o cu la tio n s , 
from old le s io n s  not showing ace rv u li ,  from le s io n s  w ith  ace rv u li ,  and 
from a re a s  be tw een  le s io n s .  M icroscopic  exam inations w ere  made.
The mycelium of the  red rot fungus is  mainly in tra ce l lu la r .  Sections 
of midrib be tw een  le s io n s  showed no mycelium, though such sec tio ns  
usu a lly  showed d isco lo ra tion  of th e  v e s s e l s .  In se c t io n s  through le s io n s ,  
mycelium w as often  found in  the  v e s s e l s ,  having p a s s e d  in to  them from 
the adjoining parenchym a. The mycelium w as  observed  p a ss in g  from one 
ce ll  to  another through p its  in  th e  c e l l  w a lls  in  old l e s i o n s , A gum -like , 
dark-red  m ateria l of unknown na tu re , f i l ls  the  host c e l ls  in  advance  of 
the  fungus and the  ce l l  w a l ls  take  on a  red co lo r .  In le a f  s h e a th s ,  the  
fungus grows from the  point of in fec tio n , in  a fan like  manner. After 
entering a c e l l  the  m ycelia l th reads  u sua lly  branch very l i t t le  and 
commonly grow d irec tly  a c ro ss  the  ce l l  lumen into th e  adjoining c e l l .
In th e s e  s tu d i e s , the  production of a lim ited  number of a typ ica l 
and ty p ic a l  spores  w as observed  in  the  parenchyma c e l l s , and in s ide  
large metaxylem v e s s e l s  (See P la tes  4 , 5 ,  and 6).
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O ccurrence of the  Perfect S tage
On fie ld  inocu la ted  l e a v e s ,  ta k e n  to  th e  labora to ry , th e  a sc ig e ro u s  
s tag e  of th e  red rot fungus developed 48 to  52 days a fte r  da te  of in o cu la ­
t io n .  The p e ri thec ia  w ere  confined mostly to  lea f  sh ea th s  and lower 
midrib and le a f  b lade  s u r f a c e s .
P e rithec ia l  developm ent w as s tud ied  on the  following v a r ie t ie s  in 
the  field: L. 5 6 -2 ,  C .P .  5 6 -4 0 , L. 5 6 -4 6 , L. 5 6 -5 2 , L. 5 6 -7 3 ,  L. 56 -128 , 
L. 56 -130 , L. 56 -136 , C .P .  56 -214 , L. 56 -290 , L. 5 6 -3 1 0 , L. 5 6 -315 ,
L. 56-322 and C .P .  36 -105 . From inocu la tions  made during la te  May and 
June of 1961, p e ri thec ia  developed on inocu la ted  le a v e s  w hen they  began  
to  turn  brown and d ie .  By early  July most of the  inocu la ted  lea v es  had 
developed  abundant p e r i th ec ia ,  a s  w ell  a s  ace rv u li .
The perfec t s tage  w as found occurring abundantly  in  nature  after 
July, a s  inconsp icuous b lack  dots sunken in  the  h o s t  t i s s u e s ,  be tw een  
v a sc u la r  bundles in  th e  upper and lower su rfaces  of fading and dead  lea f  
b lad es  and lea f  sh ea th s  of noninoculated  sugarcane  p l a n t s . The re su l ts  
of th e s e  s tu d ie s  are summarized in Tables XVI and XVII (See P la te s  7 , 8 ,
9,  and 10).
Table XVI. O ccurrence of perithec ia  of the  red rot fungus on lea v es  of inocu lated  p la n ts .
Variety
Date of 
inoculations
D ates
Perithecia l 
development 
time in  days'*
Greenhouse Laboratory-moist chambers
Acervuli and 
conidia
Perithecia  and ■ 
ascosp o res Transfer
Perithecia  and 
ascosp o res
Co. 290 1-23-61 2/ 2 -1 -6 1 + 3-11-61 2-24-61 2 /3 -1 3 -6 1 + 50
N .C o .  310 I I " + I I  _ I I 3 -1 1 -6 1 + 48
C .P .  34-120 I I "  + n  _ I t 3 -1 3 -6 1 + 50
C .P .  36-13 1-24-61 "  + 11 — II 3 -1 5 -6 1 + 51
C .P .  44-101 1-23-61 "  + I f  _ 11 3 -1 3 -6 1 + 49
C .P .  48-103 1-25-61 2 -3 -6 1 + II _ I I 3 -1 4 -6 1 + 50
C o. 281 2-15-61 2 -2 2 -6 1 + 4-8 -61  + 3-22-61 4-7 -61  + 51
C o . 290 11 2 -2 3 -6 1 + I I  _ 3-23-61 4 -8 -6 1  + 52
C .P .  34-120 2-16-61 2 -2 2 -6 1 + I I  _ 3-22-61 4-5 -61  + 48
C .P .  36-13 11 2-23-61  + r i  _ 3-23-61 + 48
C .P .  44-101 2-22-61 + i i  _ II 4-14-61  + 51
C .P .  52-68 I I + 4 -1 0 -6 1 + II 4 -1 2 -6 1 + 49
^Inoculated w ith conidia in  the greenhouse and transferred  to laboratory moist cham bers.
^+ were seen  
-  were not seen
3
From inoculation to  appearance in laboratory moist cham bers.
Table XVII. The natural occurrence of pe rithec ia  of the  red rot fungus in  the  f ie ld .
Variety Location
Date
co llec ted
Type of 
m aterial co llec ted
Red rot s truc tures  
Acervuli Perithecia
Mature
a sco sp o res
C .P .  44-101 I5U Expt. S tation 10-13-60 dead shoot
1
+
1
+
1
+
C o. 290 Grand Is le 12-30-60 lea f  sheath  and b lad es + + +
C .P .  44-101 LSU Expt. Station 2-26-61 It - + -
C .P .  29-116 LSU Expt. Station 3-5-61 lea f  shea th s - + +
C .P .  36-13 LSU Expt. Station 3-22-6  p- 11 - + +
C o. 290 LSU Expt. S tation II 11 - + +
N .C o .  310 St. James Parish 4 -24-61 lea f  sheath  and b lades - + -
C .P .  52-68 St. James Parish 11 lea f  shea th s - + -
C .P .  44-101 LaPlace P lan t. II 11 - + -
C .P .  36-105 LSU Expt. Station 5-30-61 lea f  sheath  and b lades - + -
C .P .  58-48 II 11 11 - + +
C .P .  44-103 11 6-13-61 II - + +
C .P .  56-17 11 ir - + +
C .P .  56-53 II II ii + + +
L .  56-287 II 7-3-61 ii +• + +
L. 56-290 ll II ii + + +
L. 56-315 II 7-23-61 ii + + +
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DISCUSSION
One of th e  most important q u e s t io n s  in the  d i s e a s e  cyc le  of the  red 
rot fungus is  th e  m echanism  by w hich in fec tion  of the  young p lant ta k e s  
p la c e .  D irect in fec tion  of young shoots  from d is e a s e d  seed  p ie c e s  has 
been  claim ed by severa l  w orke rs .
Raciborski in  Java (61), in  1897 described  th e  movement of the  red 
rot d is e a s e  from the  p lan ted  s e t ts  in to  the  young p la n t s .  Butler in India, 
in 1906 (16), reported th a t  th e  fungus p a s se d  from th e  d is e a s e d  seed  
p iec es  in  th e  ground to  the  young shoots  above g rou nd , infec ting  and 
k illing  them by means of d irec t m ycelia l c o n n e c t io n s . In an exam ination 
of some in fec ted ,  dead sh o o ts ,  he found ac tive ly  growing C olle totrichum  
mycelium in  th e ir  b a s e s . He a ttr ibu ted  the  death  of th e  young shoots  to 
the  red rot fungu s . A lso, the  fungus w as  found to  be  p resen t in  s e t ts  
shortly  after germ ination . Butler concluded tha t  th i s  fungus w as  not a 
so il-b o rne  organism . Some c a s e s  of so i l  in fec tion  might occur, he 
s ta ted ; but in  g en e ra l ,  such  in fec tion  w as  of no im portance.
Lewton-Brain in  H aw aii (54), in 1908, contrary  to  B utler 's  findings 
in Ind ia ,  concluded  tha t  borer tunnels  provided the  principal avenues  of 
in fe c t io n  of growing c a n e .  Edgerton (33, 34) in 1910 and 1911, reported  
th a t  in fec tion  of the  young p lan ts  from the  old se ed  p ieces  did not take  
p la c e ,  although young shoots  frequently  died a s  a re su l t  of ro tting  of 
seed  p ie c e s .  He w as unable  to  confirm B utler 's  findings th a t  m ycelial
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connec tions  e x is te d  betw een  th e  seed  cu tt ings  and growing p la n ts .  
Edgerton su g g es ted  th a t  the  fungus might grow from th e  lea f  in to  the  
s t a lk .
South and Dunlop (68) according to  Abbott (5) concluded from the ir  
experim ents in  th e  W est Ind ies  th a t  th e  d is e a s e  w a s  not communicated 
to  growing s ta lk s  by in fec ted  c u tt in g s .  Kulkarni (50) m eanwhile, had 
confirmed B utler 's  re s u l ts  in  Ind ia .
Butler and H afis Khan (17), due to  th e  negative  re su l ts  ob ta ined  by 
severa l  workers in  th e  W este rn  H em isphere , review ed in grea ter d e ta il  
B u tle r 's  ear l ie r  experim en ts , and confirmed h is  orig inal c o n c lu s io n s .
They s ta te d ,  as  quoted by Abbott (5), t h a t ,  "The co u rse  of in fec tion  up 
in to  the  stem  can  be  t raced  in  many c a s e s  and d irec t connection  be tw een  
th e  mycelium in the  se t t  and th a t  of th e  new shoot e s ta b l ish e d .  " The use 
of d is e a s e - f r e e  cu ttings  w as em phasized  by th e s e  workers as  th e  most 
im portant 'm eans of controlling th e  d i s e a s e .
Abbott in  Louisiana (5), in  1938, reported th a t  in no in s ta n c e  w as 
th e  red rot fungus observed  spreading from d is e a s e d  cu ttings in to  the  
young shoo ts  a ris ing  from the  buds th e reo n . Abbott 's  in v es tig a t io n s  sup­
ported E dgerton 's con clu sions  th a t  d irect m ycelial connections be tw een  
the  mother seed  p iece  and th e  young growing p lan ts  did not occur in 
L ou is iana , or a t l e a s t  w as  so  rare  as  to  be  of no im portance in in it ia ting  
the  in fec tion  in young p l a n t s .
W ent in Java (80) in 1893, concluded th a t  na tu ra l in fec tion  o c ­
curred c h ie f ly 1 through ho les  made by boring in s e c ts  . Edgerton (34) and
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Lewton-Brain (52, 54) pub lished  s im ila r c o n c lu s io n s . However, Edgerton 
s ta te d  th a t  h o les  did not appear to  be  e s s e n t ia l  to  in fec tion  in  m aterial ob­
ta ined  from Georgia (33) and W ent (81) concluded  th a t  in fec tion  through 
leaf b a s e s  and root-prim ordia w as  p o s s ib le ,  but not proven , Butler and 
H afis Khan (17), found th a t  th e  fungus would read ily  pene tra te  in jured 
buds and root primordia of the  nodal reg io n . Nesom (59) in 1939, reported 
th a t  in fec tion  w as observed  to  occur d i r e c t ly , but there  a lw ays rem ained 
the  p o ss ib i l i ty  th a t  the  organism  had gained  en trance  through in se c t  in ju ries  
or c ra c k s .
S teib  in  Louisiana (71) in  1947, d escr ibed  a la ten t  ty p e  of bud and 
lea f  s c a r  in fec tion  of sugarcane  s ta lk s ,  u sed  for p lanting  in Louisiana.
This la ten t  type bud in fec tion  or dormant mycelium w as  thought to  carry 
the  fungus from the  buds to  th e  growing sh o o ts .  According to  Steib (72), 
in fec tion  of the  shoots occurred a t  the  b a se  where they  cam e in con tac t 
with the  old bud s c a le s .  Singh in  Louisiana (67) in  1959, reported  th a t  
leaf  s c a r s ,  le a f  sh e a th s ,  and in te rnal t i s s u e s  of young s h o o ts ,  w hen 
cu ltu red , gave  the  red  rot fungus. He a lso  pointed out th a t  buds and bud 
sc a le s  from 'portions of th e  shoo ts  w hich were underground, w ere  a ls o  
found in fec ted .  The occurrence  of red rot in young shoots  grown in  the  
greenhouse  from field  inocu la ted  and noninoculated  se e d  c a n e ,  there fo re , 
w as dem onstra ted .
During th e  p reeen t in v e s t ig a t io n s , an attem pt w as  made to  confirm 
Singh'S ' r e s u l t s , in  regard to  the  development of th e  red  rot fungus in  
young sh o o ts  grown from in fec ted  seed  p ie c e s .  Following h is  te c h n iq u e s ,
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iso la t io n s  were made from different t i s s u e s  of underground portions of 
p lanted  field  c a n e .  W hen iso la t io n s  were made from the  lea f  s c a r s ,  le a f  
sh e a th s ,  in ternal t i s s u e s ,  including growing p o in ts ,  in ternal ro lled  leav es  
of th e  young sh o o ts ,  and ro o ts ,  the  occurrence of the  red rot fungus w as 
confirmed.
The leaf  sheath  t i s s u e s  gave  higher pe rcen tages of red rot than  did 
lea f  sca rs  and in ternal t i s s u e s  in alm ost every c a s e .  Only once w as th e  
red rot fungus iso la ted  from roots of young sh o o ts .  The average recovery 
of red rot during th e s e  s tu d ie s ,  from lea f  s c a r s ,  lea f  sh e a th s ,  and in ternal 
t i s s u e s  w as 1 8 .5 ,  25 .3  and 17 .6  per c e n t ,  r e sp ec t iv e ly ,  in  comparison 
with 2 3 .1 ,  2 8 .0  and 1.4 per cent reported by Singh. These re su l ts  confirm 
S ingh 's  findings tha t  young p lan ts  in  Louisiana are  often in fec ted  w ith  the 
red rot fu n g u s .
Sugarcane is  custom arily  p lanted  in f ie lds  which are fallow plowed 
for one year or more. This p rac tice  allow s for the  destruc tion  of sugarcane  
debris  and probably reduces to  a minimum the  p o ss ib il i ty  of soil infec tion  
in  p lan t c a n e ,  s ince  i t  has been  reported tha t the fungus cannot live  more 
than  five to  six  months in  the  so il  d eb ris .  Therefore, under Louisiana 
cond itions , it is  evident th a t  the  red rot fungus l ives  over w inter mainly 
in seed  p i e c e s .
Butler (16) reported tha t the  red rot fungus, though present in the  
planted  seed  c a n e ,  spread into the  young shoots without k illing  them.
In the- present s tud ies  a s  w ell as in  those  made by Singh, the  young 
shoots used  for iso la t io n s  were sym ptomless and apparently  healthy .
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Edgerton (34) reported  th a t  he w as unable  to se e  any reddening of t i s s u e  
be tw een  the  d is e a s e d  mother seed  p iece  and th e  young growing shoo t.
Steib  (72), on th e  other h an d , reported  tha t in hea lth y  sh o o ts ,  a ttach ed  
to the  seed  p ie c e s  kept in  s to rag e , th e  d is e a s e  developed and th e  in fec ­
tion  occurred  at th e  b a se  of the  shoot at the  point of con tac t  with the old 
bud s c a l e s .
In the  s tu d ie s  reported h e re ,  f ie ld -c o l le c te d  shoo ts  a ttach ed  to the  
seed  can e  p iec es  w ere  sp l i t  and a red  d isco lo ra tion  w as  found in  the  in ­
te rna l t i s s u e s .  W hen iso la t io n s  w ere  made from the  reddened in ternal 
t i s s u e s ,  the  red  rot fungus, and o c ca s io n a l ly  Phytophthora e ry th rosep tica  
P e th y b . , were recov ered . These re s u l ts  would sug ges t  tha t under un­
favorable  w inter growth c o n d it io n s , th e  fungus from th e  in fec ted  bud 
s c a le s  of the  old mother se ed  p ieces  invaded contiguous healthy  outer 
s c a le s  and lea f  sh ea th s  of the  growing young bud . Under the  most un­
favorable  conditions the  bud is  k i l led  outright. Hand microtome sec tio n s  
from growing bud s c a le s  of C .P .  44 -101 , kept in  F .A .A . , were made, and 
s ta in e d .  After being mounted, th e s e  sec t io n s  were s tud ied  and only in tra ­
ce l lu la r  mycelium w as o b se rv ed . It is  assum ed  tha t  in fec tion  ta k e s  p lace  
from one sc a le  to  th e  o ther by means of in fec tive  hyphae s ince  epidermal 
t i s s u e s  are  very soft and ten d e r .  As growth c o n tin u e s ,  o c ca s io n a l ly  the  
growing bud s c a le s  crack longitud inally  in  the  c en te r ,  thus  providing 
wounds which may become in fec ted  with the  fungus.
McM artin (58) sugg es ted  th a t  d is in teg ra ted  m aterial surrounding 
the  b a s e  of young shoots might be  a source  of inoculum for young s ta lk s .
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He a ls o  reported  tha t le a f  sh ea th s  had  d isco lo red  le s io n s  not unlike  large 
eye spo t m ark ings, which w ere proved to  be le s io n s  of red  ro t .  Severa l 
in v es tig a to rs  (22, 25, 27) have  su g ges ted  th a t  th e  fungus may grow from 
the  in fes ted  p lan t debris in  the  so il  up th e  o u ts id e  portion of the  stem  or 
le a f  sh e a th .  Further in fec tion  might ta k e  p la c e  from th is  inoculum through 
borer ho les  or through th e  n o d e s .
Singh (67) reported .that underground bud s c a le s  of s tubb le  p ie c e s  
and th e ir  la te r a l ,  young shoots  w ere  a lso  found in fec ted  w ith  red ro t .
He poin ted  out th a t  not only the  shoots  but th e i r  la te ra l  b u d s ,  which 
would la te r  becom e sh o o ts ,  might a ls o  be in fec ted  with red  ro t .
W hen p la t in g s  w ere  made from ro lled  le a v e s  of develop ing , f ie ld -  
co llec ted  shoo ts  of d ifferent v a r ie t ie s  during 1960 and 1961, th e  red  rot 
fungus w as  recovered . Average reco verie s  w ere  25 .7 ,  12 . 9 ,  7 . 2 ,  1 . 7 ,
0 . 5 and 0 . 0  per cent from the  f i r s t ,  secon d , th ird ,  fourth , fifth and sixth  
lea f  in  the  le a f  whorl, re s p e c t iv e ly .  These r e s u l ts  confirm S ingh 's  f ind ­
ings th a t  the  young, growing p lan ts  may be in fec ted  with th e  red rot fungus.
In L ou is iana , red rot le s io n s  on the  le a v e s  are u sua lly  very common 
in th e  field  during the la te  summer and fa ll  months in a lm ost a ll  v a r ie t ie s .  
Butler (16) d e sc r ib ed  the  symptoms appearing on the  midribs but he con­
side red  th is  to  be  a different form of the  d i s e a s e .  Edgexton (34), a fte r  
studying red r o t , concluded that the  le a f  midrib and sta lk  symptoms were 
both due to  Colle to trlchum  fa lc a tu m . Butler and Hafis Khan (17) confirmed 
E dgerton 's  f ind ings tha t C olle to trichum  from th e  leav es  w as  p a ra s i t ic  on 
the  s ta lk s  and v ic e -v e r s a .  They concluded  th a t  th e  fungus w as  capab le
of penetra ting  the  uninjured le a v e s ,  but th a t  in fec tion  occurred much more 
frequently  when th e  midrib of th e  lea f  w as in ju red . Edgerton and C arvajal 
(42, 43) reported  th a t  w hen spore su sp en s io n s  w ere  sprayed on th e  upper 
surface  of th e  midrib, sa t is fac to ry  in fec tion  w as not ob ta ined , though a 
few le s io n s  were obse rv ed , w hich  did not in c re a se  in  s i z e .
H ughes (48) s ta te d  th a t  le s io n s  on the  midribs are nearly  a lw ays 
a s s o c ia te d  w ith some injury to  th e  su rfa ce .  Such in ju r ie s ,  he s a id ,  were 
due to  movement of th e  lea f ,  or to  i n s e c t s ,  such a s  lea f  hoppers , feeding 
or in se r ting  th e ir  e g g s .  Singh (67) reported  p in -po in t s iz e  le s io n s  upon 
nonin jured , inocu la ted  midribs of p lan ts  grown in th e  g reen hou se . He 
s ta te d  th a t  le s io n s  did not in c re a se  in  s iz e  when observed  for one month. 
S ince th e  fungus w as  recovered  from such sm all l e s io n s ,  he concluded 
th a t  penetra tion  had  occurred but ty p ica l  red  le s io n s  did not develop . 
During th e  p resen t in v e s t ig a t io n s ,  in jured and noninjured midribs were 
inocu la ted  in  th e  g reenhouse  and in  the  f ie ld .  No red  le s io n s  developed 
on nonin jured , inocu la ted  midribs and very few developed  on injured 
midribs on p lan ts  under greenhouse  c o n d it io n s . In th e  f ie ld ,  red  rot 
le s io n s  d id  develop on noninjured , inocu la ted  p la n ts ,  a s  w ell a s  on 
in jured  p lan ts  when inocu la t ions  were made during la te  May and June.
Indiv idual midrib le s io n s  are  c ircu la r  to  e long a ted . In la te  summer
t
and fa ll  th e  c o a le sc e n c e  of smaller le s io n s  re su l ts  in  g rea tly  e longated  
a r e a s ,  som etim es th e  length  of the  b lade  midrib. It is  a ssum ed  tha t  in 
th e  fie ld  during periods of ra in  and high humidity red rot le s io n s  develop 
on the midribs by d irec t penetra tion  of th e  fungus s ince  spores are able
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to  germ inate  w hen w ater  i s  p re se n t .  Infec tion  through wounds is  known to 
be  common in summer and f a l l .
S te ib  (71, 72) reported  th a t  the  red  rot fungus occurs  not only on the  
su rface  of the in fec ted  lea v es  but a lso  in  the waxy c u tic le  w here  a s te r i ­
liz ing  agent can  not reach  i t .  Steib a ls o  showed tha t  in fec tion  of bud 
s c a le s  from ap p re sso r ia  took p lace  and sm all th reads  were found penetra ting  
the w a ll  of epidermal c e l l s ,  33 hours a fte r  inocu la tion .
Howard (47) obtained  in fec tion  by inocu la tion  of the  lea f  sheath  c a s e  . 
Nesom (59) reported  th a t  in fec tion  in s id e  the  lea f  sh ea th  ta k e s  p lace  without 
in ju ry . Edgerton and C arva ja l  (43) a lso  reported th a t  abundant in fec tion  
w as ob ta ined  when spore su sp en s io n s  w ere  dropped behind the  lea f  shea th s  
of young, ac t iv e ly  growing le a v e s .  Singh (67) reported th a t  red rot 
symptoms developed  on lea f  sh ea th s  w ith in  48 hours a fte r  inocu la t ion . 
Nesom (59) reported  th a t  the  organism would read ily  migrate from one part 
of th e  lea f  to  th e  o ther through the  ligu la r  reg ion . He s ta te d  th a t  migration 
probably took p la c e  by means of spores  which w ere  carried  through the 
v a sc u la r  bund les  in  the  tran sp ira tion  s tream . Edgerton and C arvaja l  (43) 
su g g es ted  th a t  the  d is e a s e  spreads in  the  midribs of the  le a v e s  in a manner 
s im ila r  to  the  sp read  in the  s ta lk s ,  by conid ial m igration in the  d uc ts  of 
b u n d les ,  followed by germ ination and production of le s io n s  along the  mid­
ribs .
Singh (67) sugg es ted  th a t  s ince  th e  fungus w as  iso la te d  from midrib 
le s io n s  and infrequently  from betw een l e s io n s , th e  fungus moved by means 
of spo res  and not d irec tly  by mycelium. The spores  m igrated, he sa id ,  to
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the  midrib through the  d uc ts  of th e  f ib rov ascu la r  b u n d le s .
During th e  p resen t in v es tig a t io n s  S ingh 's  obse rva tions  w ere  confirm ed. 
Symtpom developm ent in  in o cu la ted - in ju red  and noninjured lea f  sh e a th s  and 
th e  spread  of the  fungus to  th e  midribs were recorded  up to  15 days a fte r  
inocu la tion s  in  th e  g re e n h o u se . The p re sen c e  of th e  fungus in  le s io n s  on 
midribs w a s  confirmed by iso la t io n .  The organism  w as  not i so la te d  from 
portions of midrib betw een  le s io n s .  H is to log ica l  s tu d ie s  dem onstra ted  tha t  
spore production occurs  w ith in  the  duc ts  of the  f ib rovascu lar  bund les  as  
w e ll  a s  w ith in  th e  parenchym a c e l ls  of the  le a f  sh e a th .  Under fie ld  co n ­
d i t io n s ,  le s io n s  developed  on the  midribs during th e  early  part of the  
growing s e a s o n  are u sua lly  not due to  the  red rot fun gus . It is  not until  
la te  June and July th a t  th e  fungus can  be iso la te d  from midrib le s io n s  in 
th e  f ie ld .  As consp icuous le s io n s  on midribs a g e ,  th e  cen tra l  portion b e ­
comes l igh te r  in  co lo r . Eventually  b lack  m asse s  of acervuli develop in  
th e  red a r e a s .  During th is  period , g rea t m asse s  of con id ia  are produced 
and are d isse m in a ted  by w a te r  and by in s e c t s .
The p e rfec t ,  or a sc ig e ro u s ,  s ta g e  of the  red  rot fungus w a s  reported 
by C arv a ja l  and Edgerton (42) in  Louisiana in  1943. From the  Study of 
th is  s tage  of the  fu n g u s , and i ts  re la tion  to  th e  orig inal desc r ip tio n  made 
by Spegazz in i (70), in  th e  Argentine, in  1896, i t s  iden ti ty  w as  e s tab l ish ed ;  
there fo re ,  th e s e  in v es tig a to rs  concluded  th a t  the  perfec t s tage  of the  red 
rot of sugarcane  w as Physalospora  tucum anen sis  Speg.
The a sc ig e ro u s  s ta g e  of th e  fungus w a s  found to  occur under 
laboratory  cond itions and in  nature on p lan ts  in  the  can e  f ie ld s  (19),
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from June to  th e  end of th e  growing s e a s o n .  A lso, can e  t ra s h  w as  found 
to  con ta in  pe rithec ia  during the  months of February, M arch , April and M ay. 
Perithecia  appear as  in co n sp ic u o u s ,  b lack  dots  sunken  in  th e  h o s t  t i s s u e s  
be tw een  fib rovascu lar b u n d le s ,  and sc a t te re d  over the  upper and lower 
surface  of fading and d ead  leaf  b la d e s  and lea f  sh e a th s  hanging from the 
s ta lk  or d e tached  from th e  p lan t .  Young, dead shoo ts  near  the  b a s e  of 
healthy  c an e s  are  commonly covered  w ith p e r i th e c ia .
Edgerton and C a rv a ja l  (43), a lso  reported  th e  p re sen c e  of pe ri th ec ia  
on dead le a v e s  of Leptochloa f i l i fo rm is , a  g ra s s  w hich is  very common in  
sugarcane  f ie lds  in  L ou is iana .
During the  p resen t s t u d i e s , the  a sc ig e ro u s  s tag e  of the  red rot 
fungus developed  on le a f  shea th s  and b lad e s  of dried sugarcane  le a v e s  
in  the  labora to ry , 48-5 2 days a f te r  inocu la tions  w ere  made on p lan ts  in 
the  g reen hou se .
In the  f ie ld ,  pe ri th ec ia  developed on the  lower le a v e s  of severa l 
v a r ie t ie s ,  41-45 days a f te r  inocu la tions  w ere  made by p lac ing  spore s u s ­
p en s io ns  back  of the le a f  shea th s  or by spraying in jured  and noninjured 
le a v e s .  Mature a sc o sp o re s  were o b se rved . By the  end of July and la te r ,  
g reat numbers of p e r i th ec ia  were found in term ingled w ith a c e rv u l i , on 
dried or dying le a v e s  of most s tand ing  c an e s  in  th e  f ie ld .  S ince lea f  
sh ea th  in fec tion  by a sc o sp o re s  h a s  been  dem onstra ted , i t  i s  ev ident tha t 
p e ri th ec ia l  buildup in  l a te  summer adds g rea tly  to  red rot inoculum in the  
f ie ld .
The se lec tio n  for r e s i s ta n c e  to  red rot h a s  re su l te d  in  a fairly
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sa t is fac to ry  control of th e  d is e a s e  in  L ou is iana . H ow ever, red  rot is  s t i l l  
considered  one of the  major sugarcane  d i s e a s e s  and at t im es it  is  an im ­
portant contributing fac to r in  the  decline, of commercial, suga rcane-va rie t ie s  
in  L ouis iana.
In red rot ino cu la tion s  th e  e ffec ts  of th e  d i s e a s e  on seed  cane  of a 
number of v a r ie t ie s  during th e  y ea rs  1959, 1960 and 1961 w ere  determ ined. 
In ad d it io n , in  1961, inocu la t ion s  w ere  made in s tand ing  cane  to  compare 
the  e ffec ts  of red rot on growing p lan ts  w ith damage done to  seed  p ie c e s  
in  w hich the  v i ta l i ty  of th e  s ta lk  cu ttings  had  become g rea tly  reduced .
Very l i t t le  rot developed  in  ino cu la ted  growing cane  s ta lk s  and i t  
w as  not p o ss ib le  to  sa t is fa c to r i ly  c la s s i fy  v a r ie t ie s  a s  to  re la tiv e  r e ­
s is ta n c e  and su scep tib il ity  to  the  d i s e a s e ,  b a se d  on such t e s t s .  It w as  
concluded  tha t  only by seed  can e  inocu la tio ns  i s  i t  p o ss ib le  to  accu ra te ly  
determ ine th e  re la tiv e  r e s i s ta n c e  of v a r ie t ie s  to  rot resu lting  from the  
d i s e a s e .
SUMMARY
In L ou is iana , red rot le s io n s  on the  le a v e s  w ere  u su a l ly  very common 
in  the  f ie ld  during the  la te  summer and fa ll  months in  most v a r ie t ie s .  How­
ever ,  midrib le s io n s  in  the  early  part of the  growing se a so n  usua lly  d id not 
con ta in  th e  organ ism . Such le s io n s  w ere  usu a lly  a s s o c ia te d  w ith some 
injury  to  the  le a f  su rface . In fec tion  through wounds of any k ind , i s  known 
to occur in  summer and fa l l .  As consp icuous le s io n s  on midribs aged , th e  
cen tra l  portion becam e l ig h te r  in  co lor, and b lack  m asses  of acervuli d e ­
ve loped  in  the  red  a re a s .  During th is  period , grea t m asses  of conidia  
w ere  produced and d issem ina ted  by w a te r  and by in s e c t s .
No red  le s io n s  developed  on noninjured, inocu la ted  midribs and very  
few on in jured midribs on p lan ts  in th e  g reenh ouse . In th e  f ie ld ,  red rot 
le s io n s  developed on nonin jured , in ocu la ted  m idribs, a s  w e ll  a s  on in jured  
le a v e s  w hen inocu la tio ns  w ere  made in  la te  May and June. Individual 
midrib le s io n s  w ere  c ircu la r  to  e longa ted . In la te  summer and fall th e  
c o a le s c e n c e  of sm aller  le s io n s  re su l ted  in  g rea tly  e longated  a re a s ,  
som etim es the  leng th  of the  m idrib .
Symptoms developed on in ocu la ted , in jured and noninjured leaf  
sh e a th s  in  the  g reen h o u se . Some spread  of the  fungus to  th e  midribs w a s  
observed  w ith in  15 days after le a f  sheath  inocu la tions w ere  made in the  
g reenhouse  and in  the  f ie ld .  The p resen ce  of the  fungus in  le s io n s  on 
midribs w as  confirmed by iso la t io n .  The organism w as not iso la ted  from
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portions of midrib be tw een  l e s io n s . H is to lo g ica l  s tu d ies  dem onstra ted  
th a t  spore production occurred  w ith in  th e  duc ts  of the  f ib rovascu lar  b u n d le s ,  
a s  w ell  a s  w ith in  the  parenchym a c e l ls  of th e  le a f  sh e a th .  This confirmed 
S ingh 's  o b se rv a t io n s .
The occurrence  of th e  red rot fungus in fie ld -g row n shoots w a s  a lso  
confirmed by th e  culturing of the  organ ism , from th e  f i r s t ,  secon d , th ird ,  
fourth , f if th , and six th  lea f  in  the  le a f  w horl. The average  recoveries  
were: 2 5 .7 ,  1 2 .9 ,  7 .2 ,  1 .7 ,  0 .5 ,  and 0 .0  per c e n t ,  re sp e c t iv e ly .
The red rot fungus w as  i so la te d  from le a f  s c a r s ,  le a f  s h e a th s ,  and 
in te rnal t i s s u e s  of seed  p ie c e s .  It w as  recovered  a lso  from underground 
portions of young shoots from 6-12 inches  in h e ig h t .  The average r e ­
coveries  from 7 v a r ie t ie s  p lanted  in  th e  fall of 1959 and I96 0 , were: 
from lea f  s c a rs  1 8 .5 ,  from lea f  sh e a th s  2 5 .3 ,  and  from in te rn a l  t i s s u e s  
17 .6  per c en t .
Buds and bud s c a l e s ,  a s  w ell  a s  lea f  s c a r s  and in te rna l  t i s s u e s  
from portions of underground sh o o ts ,  were a ls o  found in fe c te d .  W hen 
p la tings  w ere  made from reddened , in te rnal t i s s u e s ,  Phytophthora 
e ry th rosep tica  P e th y b . , w as  recovered . Leaf sh ea th  t i s s u e s  gave h igher 
p e rcen tag es  of red  rot than  did lea f  sca rs  and in te rna l t i s s u e s  in a lm ost 
every c a s e .  These re su l ts  confirmed Singh 's findings th a t  not only th e  
shoots  but th e ir  la te ra l  b u d s ,  which would la te r  become sh o o ts ,  w ere  
in fec ted  w ith  the  red rot fu n g u s .
The a sc ig e ro u s  s tag e  of the red  rot fungus w as  found to  occur 
under laboratory  co n d it ions , and in  nature in th e  cane f ie ld s ,  from June
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to the  end of the  growing se a s o n .  A lso, can e  tra sh  w as  found to  con ta in
peri thec ia  and mature a sco sp o re s  during the  months of February, M arch,
April, and M ay. The a sc ig e ro u s  s tag e  of th e  organism  developed on lea f
shea th s  and b lades  of dried sugarcane  le a v e s  in th e  laboratory  48-52 days
after inocu la tions  w ere  made on p lan ts  in the  g reenh ouse . In the  f ie ld ,
<
p erithec ia  developed on the  lower le a v e s  of s e v e ra l ;v a r ie t ie s ,  41-45 days 
after inocu la tio n . By the  end of July, and la te r ,  g rea t  numbers of pe ri thec ia  
were found intermingled with ace rvu li  on dried or dying le a v e s  of most of 
the  standing  c an e s  in  the  f ie ld .
From in ocu la tions  of stand ing  cane  and cut s ta lk s  it w a s  demon­
s tra ted  again  th a t  only by te s t in g  se ed  cane  for reac tion  to  red rot c an  
the  re la t iv e  re s i s ta n c e  of v a r ie t ie s  to  th e  d is e a s e  be  determ ined.
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PIATE 1
Red rot in fec ted  shoo ts  of C .P .  44-101 grown from apparently  
hea lthy  seed  can e  in  the  g reenho use .
PLATE 2
Red rot le s io n s  on lea f  sh ea th s  8 days after 
in ocu la tion .
PLATE 3
Pure cu ltu res  of the  red rot fungus and of Phytophthora 
e ry th rosep tica  Pe thyb . , from in ternal t i s s u e s  of young 
shoots  of plant can e .
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Midrib sec t io n s  showing spore production in large metaxylem 
v e s s e ls  of v a scu la r  bu n d les .
PLATE 5
Camera luc ida  drawing showing spore  production in  a large 
v e s s e l  of a v a scu la r  b und le .
PLATE 6
A midrib se c t io n  from le a f  sheath  inocu la t ion , showing 
a ty p ica l  spores produced in s ide  a parenchyma c e l l .
PLATE 7
Perithec ia l  development in lea f  sh ea th s  kept in  moist 
cham bers in  the  labora tory .
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PLATE 8
N atural developm ent of ace rvu li  and p e ri th ec ia  on lea f  
sh ea th s  in  th e  f ie ld  (July 23, 1961).
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PLATE 9
M ature a s c i  and a sc o s p o re s  from p e r i th e c ia  developed 
on lea f  sh e a th s  kept in  moist cham bers fcMay 4 , and 
May 14, 1961).
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PIATE 10
M ature a sc i  and a sco sp o res  produced in  pe ri th ec ia  developed 
in  nature on leaf  shea ths  {July 3, 1961).
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